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Pershing-Chinook Compatability Test 



The 

I loney wel I Visicorder 
oscillograph 

I GUNPOWDER 

records lorces in 
circuit breaker 
bushings 

Wham! Forces imposed by the operation of oil- 
filled circuit breakers— especially during short-cir- 
cuit interruption— are destructive enough to damage 
bushings. Engineers at the Ohio Brass Company have 
devised an ingenious method of simulating this ex- 
plosive force in order to analyze bushing loads. 

On a typical bushing, they mounted a dummy in- 
terrupter, in which they exploded gunpowder to pro- 
pel from the interrupter fist-sized metal projectiles. 

Strain gages, installed on the bushing ground 
sleeve, were connected to a Honeywell 1 19 Amplifier. 

A Honeywell 906 Visicorder oscillograph was 
chosen to record the test data because oftheextremely 
high speed and transient nature of the signals to be 

A typical record of this test, shown at right, was 
made at a record speed of 50", second. 

These Ohio Brass tests have opened the way to the 
development of standards for the mechanical per- 
formance of bushings (AIEE papers 62-153, 60-107). 

This application is only one of thousands where 
the Visicorder is called upon daily as a basic research, 
test, and development tool. One of the six different 
Visicorder models should be a basic instrument in 
the management of your data acquisition. 



DATA HANDLING SYSTEMS 


Honeywell 




Capability Means Product Improvement 


ORIGINAL DESIGN REQUIREMENT 


560 hrs. 


(Time Between Overhauls) 


(Ys 

v * i 




PRESENT CAPABILITY 


3000 hrs. 


(Time Between Overhauls) 


Backed by 3,500,000 Hours of 

Turbine Powered Airline Operation 


Pump overhaul life capability has 
jumped to 3000 hours on airlines 
operating Boeing 707s and 720s or 
Convair 880s and 990s. At the time 



commercial jetliners entered service, 
this pump’s 560 hour overhaul life 
was the best available. Now — Vickers 
planned product improvement pro- 
gram has produced a nearly 450% 
improvement in “time between over- 
hauls” in the same package — again 
the best in its field. 

One phase of this planned program 
concentrated on improving bearing 
life. It included: 54,231 test hours on 
jets operated by eight major domestic 
and foreign airlines, 23,126 hours of 
pump endurance testing, and 310,440 
hours of accelerated bearing testing— 
a total of 387,797 hours. New bear- 
ings developed play a big part in 
longer life between overhauls and 
higher reliability. 

To maintain leadership in fluid 
power systems for aerospace applica- 


tions, requires close liaison with air- 
lines, airframe manufacturers and 
engine builders. Through the knowl- 
edge gained from application engi- 
neers and service technicians, spe- 
cialized schools and company-spon- 
sored conferences, Vickers maintains 
a continuing flow of new and im- 
proved products for changing aero- 
space requirements. 

MORE DATA AVAILABLE— 
Write for Bulletin A5283 “Harnessing 
Fluids for Airborne Uses” to: Vickers 
Incorporated, P.O. Box 302, Troy, 
Michigan. 





Kollsman Instrument Corporation 


| OPTICAL ELECTRONICS] Space rendezvous^ problem: liow to align for physical 
coupling of vehicles orbiting at predicted speeds of 14,000 miles per hour ? Answer: 
Kollsman power optics guidance systems with accuracy potential of one part in 100,000 
miles. □ Other Kollsman optical electronic programs currently in progress include im- 
proved integration of celestial navigation systems with pilot controls in manned space 
vehicles . . . athermal optics for orbiting solar observatories . . . and approach-pattern 
recognition techniciues for vehicle guidance to planetary landings or space rendezvous. 


AEROSPACE CALENDAR 


Feb. 11-15— Third International Symposium 
on Quantum Electronics, UNESCO 
Building. Paris, France. Sponsors: Inter- 
national Scientific Radio Union; Office of 
Nasal Research; La Federation Nationale 
Des Industries Electroniqucs. 

Feb. 12-13— Space Vehicle Thermal and At- 
mosphere Control Symposium, conducted 
by the Aeronautical Systems Division, 
Engineers Club, Dayton, Ohio. Sponsor: 
ASD's Flight Accessories Laboratory. 

Feb. 15-Apr. H— International Aeronautics 
and Space Fair, Congresses and Compe- 
titions. Ibirapuera Park, Sao Paulo, Bra- 
zil. Sponsor: Santos Dumont Foundation. 

Feb. 20-22—1963 International Solid-State 
Circuits Conference, Philadelphia, Pa. 
Sponsors: Institute of Electrical and Elec- 
tronics Engineers; University of Pennsyl- 

Feb. 21-22— Western Region Conference. 
American Society for Quality Control, 
Flamingo Hotel, Las Vegas. Nev. 

Feb. 26-Mar. 1— 19th Annual Technical 
Conference, Society of Plastics Engineers, 
Statler Hilton Hotel, Los Angeles, Calif. 

Feb. 28-Mar. 1— Government Contracts 
Briefing Conference. Sheraton Hotel. 
Philadelphia, Pa. Sponsors: Federal Bar 
Assn.; Bureau of National Affairs. 

Mar. 3-7— Seventh Annual Hydraulics, Cas 
Turbine. Aviation and Space Meeting. 
American Society of Mechanical Engi- 
neers, Statler Hilton Hotel, Los Angeles. 

Mar. 6-7-Disc File Symposium, Hollywood 
Tlnmderbird Inn, Hollywood, Calif. Spon- 
sor: Informatics, Inc. 

(Confirmed on page 7) 
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whatever you tell it! 


Fridcn Flexowrilers* permit the use 
of 5, 6, 7 or 8-channel tape, each of 
which is associated with a standard 
tape code. The 8-channel tape per- 
mits binary coded -decimal coding 
of the integers and provides the 
added facility of parity checking. 
But the Flexowriter's flexibility 
barely starts there, it is designed 
with a reading and punching mat- 
rix that gives you almost unlimited 
flexibility of code format. 

For instance. Flcxowritcrs are used 
in pattern recognition research, for 
they permit recording in punched 
tape (a form directly usable by 
many other machines) of X and Y 
coordinates of every pattern detail 
recorded. 

The Flexowriter's code format flex- 
ibility permits almost any type of 
control data preparation and tape 
listing in the design of closed-loop 
control systems. Further, since it 
can record from transducers, both 


digital and analog data, in a form 
that can be manipulated and uti- 
lized by other machines, the Flexo- 
writer is invaluable as an integral 
part of many new control systems. 
Its ability to act as a data-storer and 
data-lister with excellent adaptabil- 
ity of format, makes it apparent the 
applications of the Flexo writer in 
problems of control design and 
operation are limited almost solely 
by the limits of the imagination. 

To fully investigate the Friden 
Flexowriter. call your local Friden 
representative. Or write; Friden. 
Inc., San Leandro, California. 
THIS IS PRACT1MATION: prac- 
tical automation by Friden — for 
business and industry. 

Friden 


What 

is 

this 

tape’s 

code 

format? 
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Decision-Making: Deploy or not?... When and where? 



AEROSPACE CALENDAR 

(Continued from page 5) 

Mar. 6-8-Annual Meeting, American Ord- 
nance Assn.'s Packaging Division. Brook- 
ley AFB, Ala. Host: Air Force Packaging 
Laboratories. Mobile Air Materiel Area. 

Mar. 7-8— Propulsion Meeting. IAS/NASA. 
Cleveland. Ohio. 

Mar. 11-13— Electric Propulsion Conference, 
American Rocket Society, Broadmoor 
Hotel, Colorado Springs, Colo. 

Mar. 15-16-Pacific Computer Conference. 
Institute of Electronic and Electrical En- 
gineers, California Institute of Technol- 
ogy, Pasadena, Calif. 

Mar. 18-20— Space Flight Testing Confer- 
ence, American Rocket Society and Insti- 
tute of the Aerospace Sciences, Cocoa 
Beach, Fla. 

Mar. 18-21-1963 Western Metal Exposi- 
tion and Congress, Pan-Pacific Audito- 
rium/ Ambassador Hotel, Los Angeles. 

Mar. 18-22— Spring National Convention. 
Society for Nondestructive Testing. Am- 
bassador Hotel, Los Angeles, Calif. 

Mar. 19-21— Second Air Force-sponsored 
Symposium on Bionics, Biltmore Hotel. 
Dayton, Ohio. 

Mar. 25-28— International Convention, Insti- 
tute of Electrical and Electronics Engi- 
neers, Waldorf-Astoria and Coliseum, 
New York. N. Y. 

Mar. 28-29— Fifth International Symposium 
on Electron Beam Technology, Hotel 
Sheraton Plaza, Cambridge, Mass. Spon- 
sor: Alloyd Electronics Corp. 

Apr. 1-3— Launch and Space Vehicle Shell 
Structures Conference, American Insti- 
tute of Aeronautics and Astronautics, El 
Mirador Hotel, Palm Springs, Calif. 

Apr. 2-3— Eighth Annual Business Aircraft 
Safety Seminar, Flight Safety Founda- 
tion, Barbizon Plaza, New York, N. 

Apr. 2-5— Spring Conference, Airport Oper- 
ators Council, Shoreham Hotel, Washing- 
ton. D. C. 

Apr. 8-12— Third Annual Air Transport Con- 
ference. Bureau of Conferences and Insti- 
tutes of New York University's Division 
of Ccneral Education. NYU's Eisner and 
Lubin Auditorium, Washington Square 
South. New York, N.Y. 

Apr. 10-11— Fourth Symposium on Engi- 
neering Aspects of Magnetohydrodv- 
namics, University of California, Berkeley. 

Apr. 16-18— Optical Masers Symposium, 
United Engineering Center, New York, 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Institute of Electrical and Elec- 
tronics Engineers; American Optical So- 
ciety; Armed Services. 

Apr. 17-19— Annual Technical Meeting and 
Equipment Exposition, Institute of En- 
r n til Science itatler Hilton Ho- 
tel. Los Angeles. Calif. 

Apr. 17-19— International Nonlinear Mag- 
netics (INTERMAC) Conference. Insti- 
tute of Electrical and Electronics Engi- 
neers, Shoreham Hotel, Washington. 

Apr. 17-19 — Southwestern Conference and 
Electronic Show, Institute of Electrical 
and Electronics Engineers, Dallas Me- 
morial Auditorium, Dallas, Tex. 

Apr. 17-19— Technical Meeting: Nuclear 
Materials for Space Applications, Ameri- 
can Nuclear Society, Nethcrland Hilton 
Hotel, Cincinnati, Ohio. 

(Continued on page 9) 


MAKING TWO AND TWO EQUAL FIVE 



( Or: Problem-solving in communication electronics ) 


A good way to minimize lag in apply- 
ing existing capabilities to the solu- 
tion of new problems is to start 
applying them before the problems 
exist. This is not a play on words, 
nor a postulation of minus time, but 
a highly workable concept contain- 
ing much food for thought — as the 
members of Budd Electronics’ 
ADAPT group will be glad to 
demonstrate. 

ADAPT, which means Advanced 
Development and Planning ccnTer, 
starts with the realization that it’s 
often no simple matter to put capa- 
bilities to work today. Our most 
urgent problems can be solved only 
by approaches that cut across the 
lines of many disciplines. Develop- 
ing such approaches from within the 
confines of a single capability is 
understandably difficult. The view 
must be broader, and that’s where 
ADAPT comes in. 

The work of our ADAPT group is 
based on the conviction that plan- 
ning— the kind of planning it takes 
to adapt and integrate today's fast- 
moving technologies to meet new 
needs— is in itself a technology. 

This kind of planning calls for 
reaching into an array of varied 
capabilities, selecting those that can 
contribute to the solution of the 
problem at hand, reorienting and re- 
organizing them toward that solu- 
tion, and determining what new 
concepts and new capabilities must 
be developed if the solution is to be 
attained. In a very real sense, the 
total capability that results is more 


than merely the sum of its parts. 

Such planning calls for exceptional 
men — men like the specially-assigned 
senior physicists and engineers of 
the ADAPT group. This group 
makes available an unusual depth 
and a complete range of experience 
in communication electronics— in 
point-to-point communications, de- 
tection systems, information systems 
(including readout devices), guid- 
ance, telemetry, atmospherics and 
other related areas. 

ADAPT men are themselves emi- 
nently adaptable . . . can turn their 
skills with equal competence to 
applied research or systems design, 
to concept development or engineer- 
ing planning. In sum, they excel at 
designing practical programs for 
bringing ideas to reality. 

ADAPT can and should be ap- 
plied at the earliest possible stage 
of the game. If you have needs in 
communication electronics ... or 
think you’re going to have needs . . . 
you will find a discussion with the 
ADAPT group rewarding. You will 
speak immediately to knowledge- 
able people . . . determine the proper 
path for your program and have the 
required capabilities focused with- 
out delay. We will be glad to tell you 
more about ADAPT . . . and about 
the growing Budd Electronics cap- 
abilities it draws together. Write or 
call Mr. Robert 0. Voight, Director, 
ADAPT, Budd Electronics, 1815 
No. Fort Myer Dr., Arlington, Va. 
Phone 703-525-3702. 


#J II 
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WHEN 
TIMING 
IS OF THE 
ESSENCE 


Fairchild timing devices are controlling sequential func- 
tions in missile and aerospace systems with unsurpassed 
reliability. Today, Fairchild precision fuzes underwrite the reliabil- 
ity of many surface-to-surface, air-to-air and air-to-ground weapons. 
Fairchild safety and arming devices are operational in our newest 
long-range missiles. Compact Fairchild programmers, timing gener- 
ators and digital clocks are at work in vital control areas in current 
satellite projects. Flawless performance in extreme environments is 
engineered into each. 

For an overall picture of Fairchild's broad experience in timing 
devices, photo-optics and electromechanics, write for this brochure: 
'Facilities and Capabilities— an 
Eye to the Future." Address 
Fairchild, Department 1 1 , 

Robbins Lane, Syosset, N. Y. 

DEFENSE PRODUCTS DIVISION 



3 ALTO. CAL. 


AEROSPACE CALENDAR 


(Continued from page 7) 

Apr. 22-23— Annual Meeting, National 
Aeronautical Services Assn., Washing- 
ton, D. C. 

Apr. 22-24— Second Manned Space Flight 
Symposium, IAS/NASA. Marriott Motel. 
Dallas. Tex. 

Apr. 22-24-Third Annual San Diego Sym- 
posium for Biomedical Engineering. Del 
Webb’s Occanhouse, San Diego, Calif. 

Apr. 23-25— Hypersonic Ramjets Confer- 
ence. American Rocket Society and Amer- 
ican Society of Mechanical Engineers. 
Naval Ordnance Laboratory. White Oak. 

Apr. 29-30—1963 Spring Meeting. Western 
States Scetion/The Combustion Institute, 
Vacation Village Motel. San Diego. Calif. 
Sponsor: General Dynamics/ Astronautics. 

Apr. 29-May 2— 22nd Annual National Con- 
ference. Society of Aeronautical Weight 
Engineers, Sheraton-Jcfferson Motel. St. 

Apr. 29-May 3— Annual Conference, Society 
of Photographic Scientists and Engineers. 
Ambassador Hotel. Atlantic City. N.J. 
Cosponsor: Army Research Office. 

May 1-3— 19th Annual National Forum. 
American Helicopter Society. Sheraton 
Park Hotel, Washington. D. C. 

May 2— Bioastronautics Conference. Ameri- 
can Rocket Society and Aerospace Medi- 
cal Assn.. Los Angeles. Calif. 

May 2-3— Fourth National Symposium on 
Human Factors in Electronics. Institute 
of Electrical and Electronics Engineers. 
Marriott Twin Bridges Motel. Washing- 
ton. D. C. 

May 5-8—1963 Annual Conference. Ameri- 
can Assn, of Airport Executives. Galt 
Ocean Mile. Beach Club and Coral Ridge 
Hotels. Fort Lauderdale, Fla, 

May 6-8— Aerospace Reliability and Main- 
tainability Meeting. IAS/ASME/SAE. 
Washington. D. C. 

May 7-9— Electronic Components Confer- 
ence. Institute of Electrical and Electron- 
ics Engineers. Marriott Twin Bridges Mo- 
tel. Washington. 

May 13-15— National Aerospace Electronics 
Conference, Institute of Electrical and 
Electronics Engineers-lnstitutc of the 
Aerospace Sciences. Dayton. Ohio. 

May 15-17— Connecticut General Flight 
Forum’s Second National Symposium on 
Air Transportation, Hartford, Conn. 

May 20-22— National Symposium on Micro- 
wave Theory and Techniques. Institute 
of Electrical and Electronrcs Engineers. 
Miramar Hotel. Santa Monica, Calif. 

May 20-22— National Telemetering Confer- 
ence, Hilton Hotel. Albuquerque. N. M. 

May 21-23— Spring Joint Computer Confer- 
ence, American Federation of Informa- 
tion Processing Societies. Cobo Hall, 
Detroit, Mich. 

May 27-28— Seventh National Conference 
on Product Engineering & Production. 
Institute of Electrical and Electronics En- 
gineers. Continental Hotel. Cambridge. 

June 7-16— 25th French International Air 
Show, Le Bourgct, Paris, France. 

June 17-20— Summer Meeting. American 
Institute of Aeronautics and Astronautics 
(ALVA), Hotel Ambassador. Los Angeles. 



No other switch package 
can stand such vibration 

Strong claim? Yes! But we’ve been told that the KLIXON® AT-28 
Switch Package has far more vibration resistance than the next 
best thing. 

The test? Random scramble at 97G's 0-2000 cps vibration . . . the 
most severe test any switch package has ever been asked to pass. 
Yet, AT-28 performs throughout the test without circuit interruption 
of its 5 amp load. It must pass the test because its function is to indi- 
cate the position of propellant valves in one of our most vital missiles. 
The switch? Inside this rugged package is the smallest hermetically 

sealed snap-acting switch in the world . . . The KLIXON ATI 

reliability-proved in switch packages in many missile, satellite, air- 
craft applications. Weight — less than a gram. Ambient temperature 
range: -65° to + 275°F. Shock resistance: 200G’s. Operating life: 
25,000 cycles. In addition, the plunger that actuates the switch has 
ice-breaking properties and is environment free. Bulletin PRSW-1 1 
gives all the facts. 

Fast-response engineering of special KLIXON switch packages 
designed to meet your specifications is available at no extra cost 
from our packaging facility. Let us know what your switch problems 



CONTROLS INC. 


Texas Instruments 
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Project Cap Pistol 


“Cap Pistol”, a subminiature rocket motor, is as simple 
as its namesake in concept — and even smaller in size. 
Developed for the US Air Force by the Wright Aeronau- 
tical Division of Curtiss-Wright, it is a space vehicle 
control system designed to guide spacecraft precisely on- 
course during flights outside the earth’s atmosphere. 

Cap Pistol fires bits of solid propellant, each an indi- 
vidual rocket motor, to make possible controlled pitch, 
yaw, and roll in outer space — where the mere force of a 
whisper can maneuver a multi-ton spacecraft. 


A new concept in rocket propulsion systems, Cap 
Pistol is by far the most rehab's yet devised for a variety 
of space applications. Cap Pistol can be stored anywhere 
in a space vehicle without regard to pressurization or time 
lapse — and offers a sure-fire ignition capability for days, 
months, years. 

Cap Pistol is one of a series of advanced rocket 
engine projects being conducted by the Wright Aeronau- 
tical Division today, for the spacecraft of tomorrow. In- 
formation is available on request. 


Wright Aeronautical Division 

CURTISS-WRIGHT CORPORATION 

Main and Passaic Streets Wood-Ridge. New Jersey 
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Why so many computer users prefer the Control Data 1604/1604-A 

...and five reasons why it will pay you to know! 


The Control Data 1604/1604-A Computer, demonstrated 
a leader in a competitive and demanding field, continues 
to prove its ability to scientists and engineers as the com- 
puter to solve their problems, and to management as the 
computer to help maintain their profit. Here are the rea- 
sons why! 

RELIABILITY — An unusual history of “uptime” that sets a 
high standard of performance. 

SERVICES — Programming Assistance • Programmer and 
Operator Training • Programming Systems Improve- 
ment • Installation Check Out • Post Installation Assist- 
ance • On-Site Customer Engineering. 

APPLICATIONS — Real-time, on-line data reduction/data 
acquisition, large-scale problem-solving, large-scale data 
processing, biomedical and institutional research, weather 
prediction, oceanography, petroleum reservoir analysis, 
and flight simulation. 


SOFTWARE — Pert, Cobol*, Codap, Co-op Monitor, Linear 
Programming, Algol*, Fortran 62, Fortran 63.* 

LOW COST — The Control Data 1604/1604-A is available to- 
day at an amazingly low cost. With its proven performance, 
programming systems and services, the Control Data 
1604/1604-A offers the most computer for the least 
dollars spent. 

These are the main reasons why so many computer 
users prefer the Control Data 1604/1604-A. The names of 
these users are available to you. To learn more about how 
the 1604/1604-A can solve your computing problems now, 
contact the Control Data representative nearest you. 




FRUEHAUF KNOW-HOW IS GEARED 
TO COMPLETE MILITARY SYSTEMS 


Fruehauf’s years of experience in meeting 
the most diversified military requirements 
have produced hundreds of different units 
— on both prime and subcontracts — from 
housings for delicate electronic devices 
to complete, massive ground support 
equipment. 

The U. S. Army Sergeant System is an ex- 
cellent example of Fruehauf’s proven capa- 
bility in the field of space-age weapons. 
Working with Sperry Rand Corporation, 
prime contractor on this highly mobile 


system, Fruehauf produced the enclosures 
for the organizational and field maintenance 
test stations and the missile transporter. 
This entirely self-contained system can go 
wherever it is needed, set up, test and as- 
semble the missile, fire it, and be on the road 
again — ready to deliver another lethal blow 
—all in a matter of minutes! 

For more information on Fruehauf’s vast 
capability as a designer and producer of mili- 
tary equipment, send for your free copy of 
"Fruehauf G.S.E.— Military and Missile.” 


" ENGINEERED TRANSPORTATION"— The Key to Transportation Savings 




Command Recovery. Terminal control and landing of spacecraft. ..energy management, data links, 
cockpit displays for aerospace missions. These are not just “long-range objectives” at Sperry Phoenix. For 
example, we are under contract with USAF Aeronautical Systems Division to capture the X-20 Dyna-Soar 
vehicle upon re-entry from space, then manage its let-down and landing. This will be 
done with Sperry microwave guidance and control equipment existing today. We believe 
we can excel in this USAF assignment because it represents a logical extension of years 
of Sperry Phoenix experience in high-performance pilotless flight . . . experience greater 
in depth and breadth than that of any other company. We welcome new challenges in divisions of 
these and related fields. SPERRY PHOENiX COMPANY, Phoenix, Arizona. ISrporation 





ROLLS-ROYCE 

CUSTOMER SERVICE 
IN NORTH AMERICA 


ROLLS 



ROYCE 


ALOHA 
BONANZA 
CANADIAN PACIFIC 
CAPITOL 
CONTINENTAL 
FLYING TIGER 
MARITIME CENTRAL 
NORDAIR 
NORTHEAST 

NORTHERN 

CONSOLIDATED 

OZARK 

PACIFIC 

PIEDMONT 

QUEBECAIR 

SEABOARD WORLD 

SLICK 

TRANS CANADA 
UNITED 
WEST COAST 
WIEN ALASKA 






These airlines and over 85 
other operators fly more than 
360 Rolls-Royce turbine 
powered transports through- 
out the United States and 
Canada. 



Rolls-Royce turbofan, turbojet and turboprop engines are being overhauled at 
Dallas, Denver, Los Angeles, Millville N.J., San Francisco and Washington D.C. 
in the United States, and by Rolls-Royce of Canada and operators at Montreal 
and Winnipeg. More than 50 Rolls-Royce field service engineers are stationed 
with aircraft operators across the North American Continent. 

ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE LIESSE ROAD, MONTREAL, P.Q. 
AERO ENGINES • MOTOR CARS • DIESEL & GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 
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Patrolling the seas— 
a regiment of 
sentries, armed and 
fuzed byAvco! 

A fleet of nuclear submarines cruising 
somewhere beneath the Seven Seas is keeping 
a watchful eye on Peace. Each submarine car- 
ries sixteen Polaris missiles — powerful sen- 
tries — whose arming and fuzing systems were 
designed and manufactured by Aveo. 

Avco’s Ordnance Division works as a team 
with the Naval Ordnance Laboratory to de- 
velop the detonation equipment for these 
fleet ballistic missiles. Their joint efforts were 
proved on May 6, 1962, when the United 
States successfully test-fired a “live” Polaris. 
Avco received the U. S. Navy’s coveted Cer- 
tificate of Merit for its work on Polaris. Avco 
is proud to have a part in this important de- 
fense program as well as other missile pro- 
grams to which it is contributing some of its 
arming and fuzing know-how. 

For more information about Avco'scapabili- 
ties in arming and fuzing and related ordnance 
fields, write : Director of Marketing, Ordnance 
Division, Avco Corporation, Richmond, Ind. 


Avco 


Ordnance 


u 



We are heavily involved in exotic instrumentation. 



A case in point is life support. 


In our work to sustain human life in earth orbit, deep 
space and other hostile environments, we must draw upon 
the best capabilities to conceive, design and produce a 
unique array of life support systems and instrumentation. 

The knowledge and experience we have accumulated 
in the fabrication of breathing oxygen pressure control 
and supply equipment over the past 30-odd years has led, 
in turn, to these current developments: supercritical 
cryogenic atmosphere supply systems: pressure control 
equipment; temperature and humidity control devices; 


toxic gas removal units and steam turbine air blowers. 
Systems designed and manufactured by us are in aero- 
space flight use as well as in toxic, radioactive, underwater 
and other hostile environments that utilize many combina- 
tions of our design, development and production abilities. 

In addition to life support, we are involved in cryo- 
genics, propellant measurement and control, precision 
special-purpose electronics. We would be pleased to help 
you solve your particular instrumentation problems; just 
write us at Dept. APR in Davenport, Iowa. 


Pioneer-Central Division 





No one has ever combined high resolution 
and long wear in a telemetry tape . . . 


In Soundcraft's new HRM Telemetry Tape, outstanding short 
wavelength sensitivity and long wear are combined to give you 
flawless high data rate recording. Since long term wearability 
has been previously found only in heavy duty computer tapes, 
the achievement of this quality in HRM represents a major 
advance in the state of the art. In tests on conventional tele- 
metry transports, it has been run 600,000 times without evi- 


dence of any signal deterioration. The specially developed 
oxide coating operates through an extremely wide tempera- 
ture, humidity and speed range without head fouling or deposit 
build-up on tape transports. Equals or exceeds requirements 
of MIL-T-21029-A. Exclusive use of DuPont's polyester 
"Mylar” base contributes to strength and reliability. Complete 
information on request. REEVES SOUNDCRAFT CORP. 




Army XV-5A* provides maximum range/payload 


Scheduled to fly in mid-1963, the Army XV-5A S lift fan research aircraft 
will provide greater payload/ range capability than any other high per- 
formance V/STOL system. 

Now being designed and built by Ryan Aeronautical Company, under 
contract to General Electric, the XV- 5 A 15 aircraft will be powered by two 
J85 jet engines which drive submerged wing fans for vertical flight. This 
unique concept provides two to three times more lift, for a given amount 
of installed engine thrust, than any other high speed V/STOL design. 

Result: Greater payload/ range capability — less fuel consumption and 
need for logistic support. Because the lift fan system multiplies engine 
thrust by 300 percent, for vertical flight, XV- 5 A* engines can be sized 
for most efficient hovering and cruise conditions and do not have to be 
oversized to meet V/STOL flight requirements. These inherent and de- 
signed advantages give the XV-5A 0 performance which meets anticipated 
requirements for military missions. • formerly vz-n 
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BFG 
BRAKES 
HELP 
GIVE 727 
SHORT- 
FIELD 
CAPABILITY 



The new Boeing 727 will operate from airports with runways substantially 
shorter than those used by the longer range jet transports. In addition, flights 
will be of shorter duration; landings more frequent. The first of these new 
Boeing jetliners, which was rolled out in November, is scheduled to make its 
initial flight within the next few weeks. 

B.F.Goodrich designed the 727 brakes to meet these operating requirements. 
Improvements in braking help reduce required landing distance. And the 
brake design permits a series of short flights with no delays for brake cooling, 
and insulates wheels and tires from brake heat. 

If you want the best in aircraft brake experience and ability, come to 
B.F.Goodrich. For information contact Dept. AW-2, B.F.Goodrich Aerospace 
and Defense Products, a division of The B.F.Goodrich Company, Troy, Ohio. 
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EDITORIAL 


McNamara on Research and Development 


(Defense Secretary Robert S. McNamara last week ex- 
plained to Congress his policy on military research and 
development management in considerable detail (see p. 21). 
Although we do not necessarily agree with all of what lie 
sa id. wc are presenting significant excerpts from this testi- 
mony here because of its importance to the aerospace in- 
dustry.— RBH.) 

"During the last year or so, we have made a number of 
important management improvements in the R&-D area. 
I believe it is apparent from my previous discussion of 
some of the technical disappointments which we have 
encountered in recent years that some basic improve- 
ments in the manner in which the R&D program is man- 
aged are urgently needed. Research and development 
expenditures, whether measured in budget terms or in 
program terms, have been mounting steadily over the 
years, but too much of this effort is not producing useful 
results. What we want arc weapons and equipment that 
the fighting man can use. We are not interested in sup- 
porting the intellectually challenging, but militarily use- 
less, engineering 'tour dc force.' If we are to make 
optimum use of our available scientific and engineering 
manpower resources, wc must plan our program carefully 
and concentrate these resources where they will make the 
greatest contribution to our military posture. 

"Poor planning, unrealistic schedules, unnecessary de- 
sign changes and enormous cost increases over original 
estimates have continuously disrupted the efficient opera- 
tion of our research and development program. Most of 
these difficulties have resulted from inadequate prior plan- 
ning and unwarranted haste in undertaking large-scale 
development, and even production, before we have clearly 
determined that a suitable technological basis has been 
developed on which to build the system. Wc have often 
paid too little attention to how a proposed weapon sys- 
tem would be used and what it would cost and. finally, 
whether the contribution the development could make 
to our forces would be worth the cost. 

"Accordingly, we arc now following the practice of 
inaugurating large system development projects only 
after the completion of what wc call a ‘program definition’ 
phase. To the greatest extent possible, wc want to do our 
thinking and planning before wc start 'bending metal.’ 
Pencils and paper, and even the feasibility testing of 'pac- 
ing' components, are a lot cheaper than the termination 
of programs. By a more thorough and complete study and 
assessment of the facets of each new development— prior 
to major commitments— wc can reduce the number of 
expensive projects which might otherwise later have to be 
reoriented, stretched out or terminated. 

"I want to emphasize that 1 am talking about a general 
rule— about developments which, if successful, would add 
only marginally to our combat strength. There have been 
and are exceptions— developments which can add a new 
and unique dimension to our capability, like the A and 1 1 
bomb developments and the 1CBM. When the potential 
pay-off is extremely great, correspondingly great costs and 
risks arc justified. But developments which nieet this test 
arc rare. The typical development promises, if successful, 
to achieve a capability that can also be achieved in other 
ways, usually including the more extensive or imaginative 
use of existing weapons. In such cases, the urgency is not 
as great. Wc believe that the substantial increase in the 
Defense program initiated during the last two years has 


put us in a position where we can now afford to move 
more carefully in the initiation of new major weapon 
system developments. 

"We have also made considerable progress during the 
last year in improving the operations of our ‘in-house’ 
R&D capabilities. Many specific corrective actions and 
innovations have been made to improve the operations 
of our laboratories. Special allotments of funds are now 
being made to our major laboratories to stimulate and 
encourage creative research. Procurement policies arc be- 
ing liberalized to eliminate red tape on small purchases of 
these laboratories for research purposes. The recent civil- 
ian pay reform act is expected to be of assistance in hold- 
ing highly competent engineers and scientists. All of 
these measures will contribute greatly to the morale of 
the scientific work force. 

"Another major improvement which has been intro- 
duced into the research and development area is the 
reorganization of the program structure and a simplifi- 
cation of its relationship to the research, development, 
testing and evaluation budget structure. There are four 
principal RDT&E appropriations, one each for the Army, 
Navy. Air Force, and one for the Defense Agencies. 
These appropriations have been broken down into a total 
of about 320 sub-activities which arc identical in both 
the budget structure and the program structure. These 
320 sub-activities are aggregations of some 1,600 technical 
projects which, in turn, arc aggregations of something on 
the order of 1 5,000 technical tasks from which stem the 
tens of thousands of individual contracts and job orders 
financed each year by the RDT&E appropriations. 

"Most of the 320-odd RDT&E sub-activities fall under 
the ‘Research and Development' program and constitute 
its program elements— for example, Nike Zeus. Typhon, 
B-70 and physical sciences research. However, about 70 
of these RDT&E budget sub-activities, which wc call 
‘operational systems development.’ enter into and become 
parts of the program elements in other major programs. 
For example RDT&E sub-activity 'Polaris submarines' is 
part of the program element ‘Polaris System’ which is 
included in the Strategic Retaliatory Forces. 

“The approximately 250 RDT&E sub-activities in the 
Research and Development program have been grouped 
into five categories: Research; Exploratory Developments; 
Advanced Developments; Engineering Developments; 
and Management and Support. 

"It is from the first three categories that we acquire the 
'technical building blocks' that wc need for our systems 
developments. We cannot do the applications engineer- 
ing job (4th category) unless these building blocks arc 
available. If we fail to provide them in a timely manner, 
our efforts to define and manage our large-scale systems 
developments more efficiently will suffer and we will 
invite crash programs and telescoped development-pro- 
duction programs which we wish to avoid. 

"Wc realize, of course, that it is impossible to 'plan' 
technological evolution. Wc will no doubt encounter 
needs which have not been anticipated. But by planning 
the 'non system’ part of our defense research and engi- 
neering effort 'in the large’ without tying it to a particular 
systems development, wc should be able to effect some 
degree of standardization which, through repeated use of 
the same components, should increase reliability and 
reduce costs.” 




SPS has the ability to meet any standard you set for precision machined parts . . . and the ability to certify 
that each part will meet your specifications. Write or phone for Facilities Booklet. STANDARD PRESSED 
STEEL CO., Precision Machined Parts Sales, Jenkintown 3, Pa. (215-884-7300) • Santa Ana, Calif. (714-545-9311) 


where reliability replaces probability 
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Intricate in shape — yet strong at 1700°F 


Cast turbine wheels from this batch of ceramic shell molds will meet 
the most exacting performance standards of a quality-conscious 
industry. They're made to withstand steady operation at high loads 
and at temperatures up to 1700 deg. F and higher. 

This is just one of many advanced foundry processes used by Haynes 
Stellite to produce castings. For a closer look at others, write for the 
booklet “Haynes Alloy Castings and Fabricated Parts.” 

Remember: Haynes Stellite can always supply you with the right alloys — 
including those that are vacuum-melted and vacuum-cast. And, 
complete design and tooling service; production; routine or special 
finishing. Any part, size, shape, quantity. 

Outline your problem and write to: Haynes Stellite Company, 270 Park 
Avenue. New York 17. New York. 



U. S. Nuclear Strategy 


Strike Options Sought 


Anti-Sub Capability 


Cuba Reconnaissance 


-Washington Roundup 

Growing number of hardened Soviet missile sites and missile-launching submarines 
will make it increasingly improbable that the U. S. could ever destroy enough of Russia’s 
strategic nuclear forces to preclude major damage to the U. S., Defense Secretary Robert 
S. McNamara told Congress last week. 

This means that the nuclear power of the U. S.— although it now could destroy the 
entire Soviet target system after absorbing a surprise attack— becomes less and less of a 
deterrent to a first strike by Russia. 

This changing character of the Soviet military stnicture is forcing the U. S. to con- 
centrate more and more on a flexible second-strike force that offers "a choice of 
strategies”— ranging from the ability to strike back at Russia’s entire target system at 
one time, to a highly selective, step-bv-step retaliation that could begin with a strike 
at all long-range nuclear forces “and then if necessary, strike back at the Soviet urban 
and industrial complex in a controlled and deliberate way.” 


Soviet leaders have always talked as if they would strike "at the entire complex of 
our military power, including government and production centers, meaning our cities.” 
McNamara said. ". . . But wc have no way of knowing whether they would actually 
do so. It would certainly be in their interest as well as ours to try to limit the terrible 
consequences of a nuclear exchange. By building into our forces a flexible capability, 
we at least eliminate the prospect that wc could strike back in only one way. namely 
against the entire target system, including their cities. Such a prospect would give the 
Soviet Union no incentive to withhold attack against our cities in a first strike. Wc 
want to give them a better alternative." 

Second strike force is planned to be able to destroy virtually all soft and semi-hard 
targets and a large number of fully hardened missile sites and still have a “protected 
force” left to use against urban and industrial areas. McNamara said. But it does not 
anticipate ever being able to clean out all hardened missiles and hidden missile-launch- 
ing submarines. 


“We have not found it feasible, at this time,” the defense secretary explained, 
“to provide a capability for ensuring the destruction of any very large portion of the 
fully hard sites, if the Soviets build them in quantities, or ot missile-launching sub- 
marines. Fully hard ICBM sites can be destroyed but only at great cost in terms of 
offensive weapons required to dig them out. Furthermore, in a second strike situation 
we would be attacking, for the most part, empty sites from which the missiles had 
already been fired.” 

In spite of the large sums being spent on anti-missile and anti-snbmarinc warfare 
research, McNamara said, "it is not very likely that our efforts will produce enough of 
an increase in our capabilities during the period under consideration to change the 
prospects significantly . . .” 

Eventually, either side will be able to destroy so much of the other’s strategic 
nuclear force that no devastating retaliatory blow would be possible, McNamara said. 
This is a “grim prospect.” even if it should result in mutual deterrence, he said. "It 
underscores the need for a renewed effort to find some way, if not to eliminate these 
deadly weapons completely, then at least to slow down or halt their further accumu- 
lation. and to create institutional arrangements which would reduce the need for cither 
side to resort to their immediate use in moments of acute international tension.” 


U. S. photo-reconnaissance was unable to detect Soviet ballistic missiles in Cuba 
for almost a month after they began to arrive in the holds of Russian freighters in mid- 
September. McNamara told Congress last week. First reliable report on the missiles 
came from a Cuban refugee, he said. The missiles were unloaded and deployed at night 
under heavy Soviet security. Not until other refugee reports disclosed a suspicious pattern 
of anti-aircraft (SAM-2) missile sites in the Sail Cristobal area was the Oct. 1-1 U-2 flight 
laid on. It produced “hard photographic evidence” of an MRBM complex. McNamara 
said. Program for low-level coverage of the entire island bv Navv-Vought F8U-lPs 
and USAF-McDonncll RF-lOls was not ordered until Oct. 25. These flights were made 
at 500 to 1.000-ft. altitudes, with flight time over Cuba ranging from 4 to 7 min. 

Russia still has 17,000 military personnel in Cuba, organized into four armored 
combat forces, manning the 24 SAM-2 anti-aircraft missile sites and flying the 40 
MiG-21 Fishbcd interceptors that are now part of the island's air defense system, the 
defense secretary told Congress. McNamara said there is no evidence that any MRBMs 
or I1-2S bombers are left in Cuba and lie is "convinced beyond any reasonable doubt” 
that 42 MRBMs were shipped back to Russia between Nov. 5-9 and 42 Il-28s were 
removed on Dec. 5 and 6. 
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TestFailuresMar F-l Engine Development 


Four chambers damaged or destroyed ; cause of un- 
stable combustion sought to prevent Apollo delay. 

By Edward II. Kolcum 

Washington— Four Rockctdync F-l engines have been damaged or destroyed 
in static tests and another dozen firings have ended with premature shutdowns 
during the past IS months. Space officials, however, feel development prob- 
lems will not become acute unless the engine fails to meet its preliminary 
flight rating test scheduled late this year. 

The 1.5-million-lb. thrust kerosene-oxygen fueled F-l is vital to the Apollo 
program. A cluster of five of these engines will power the Advanced Saturn 


booster that will launch the Apollo 

The engine is still experiencing un- 
stable combustion after nearly 240 
static firings, and neither Rockctdync 
nor the National Aeronautics and Space 
Administration has been able to fix the 
cause. NASA feels that if the defects 
arc mechanical, they can be remedied 
by simple design changes. If they arc 
caused by a fundamental lack of under- 
standing of the chemical combustion 
process in rocket engines, the F-l could 
be in serious trouble. 

Chairman George 1‘. Miller (D.- 
Calif.) of the House space committee 
told Aviation Wkt.k & Space TecH- 
noi.ocy that there will be congressional 
hearings on the F-l program, lie said 
it is undecided whether the full com- 
mittee or the manned space flight sub- 
committee will conduct them, "but we 
want to know what is wrong. If some 
mistakes have been made in the F-I 
development, we want to know about 

Program Schedule 

Both NASA and Rockctdync. while 
admitting to troubles, express confi- 
dence that the problems will not af- 
fect what they tcim "the total Apollo 
program schedule." They base this ap- 
praisal on past rocket engines, most of 
which experienced— and overcame— 
problems in rough combustion during 
development. 

Unlike earlier rocket programs, how- 
ever. F-l design problems must be 
solved on the ground before first flight 
because Apollo is on a tight schedule 
and it is economically unfeasible to 
qualify the engine for manned flight 
with several dozen test launches. 

Even more basic is the lack of knowl- 
edge about rocket combustion. This 
lack has existed for more than a dozen 
years, although it has been encountered 
continuously since 1950 when it was 
first observed in the Bell X-l research 
aircraft. NASA is increasing its in- 
house effort m combustion instability, 
and the USAF Office of Aerospace Re- 
search has let eight contracts in this 
field. But other agencies— Air Force 


ipacecraft oil manned lunar missions. 


Systems Command and the Bureau of 
Naval Weapons— have withdrawn sup- 
port in this basic research area. 

One NASA official said the agency 
left the problem of basic research into 
combustion instabilitv before it was 
completely solved, “and it may have 
come back to haunt us.” 

Maj. Gen. Don R. Ostrander, direc- 
tor of the Office of Aerospace Research 
and a former director of NASA launch 
vehicles programs, recently told the 
American Rocket Society here in an 
obvious reference to the F-l that if 
there had been more effort in this field, 
“wc might not be faced with today’s 
situation, where cverv time wc design 
a new rocket engine, wc can’t be sure 
it won’t go unstable and blow itself 
up or have to be shut down the first 
time it is fired. Although we usually 
eventually solve the problem through 
very costly engineering fixes by instal- 
ling baffles, modifying the injector, 
etc..’’ he continued. "I am convinced 
that we still do not really understand 
what wc have done, because we didn’t 
do and haven't done enough basic work 
in the theory of combustion." 

In an effort to alleviate the situation 
before the problem becomes critical in 
the schedule, NASA has appointed a 
permanent team of senior propulsion 
experts, headed by Jerry Thomson of 
Marshall Space Flight Center to con- 
tinually examine the F-l program 
through its full development cycle. 

Another recent action was to call in 
propulsion consultants from NASA's 
Lewis Research Center, which worked 


Transport-Crawler 

Award of a contract for the Satura- 
Apnllo transport-crawler (AAV Dec. 2d. 
p. 21). which w ill be used to move the 
Saturn C-5 booster and its Apollo space- 
craft payload from the assembly area to 
the launch site at Cape Canaveral, is ex- 
pected to be made this week by Launch 
Operations Center of National Aeronau- 
tics and Space Administration. 


on the X-l rocket engine problem start- 
ing in late 1950. as advisers to Thom- 
son’s group. 

Rockctdync funding for engine de- 
velopment has been increased by S5 
million to S55 million this fiscal year, 
with all the extra funding and some of 
the original money going directly for 
a crash effort to find a solution to the 
combustion oscillation problem. In 
addition, Rockctdync has appointed a 
special group to look into the problem. 

NASA said frankly that the agency 
is concerned about Rockctdyne's tech- 
niques in developing the engine be- 
cause the problems have been apparent 
for some time and "they have not been 
put to rest to our satisfaction.” 

The F-l static test program began 
in June, 1961, and the first experience 
with rough combustion occurred during 
the third firing. Since then, combustion 
oscillations have occurred randomly and 
the most recent chamber accident oc- 
curred last month. In this instance, a 
gasket failed, and burning fuel spewed 
from the chamber, destroying the en- 
gine. It is not clear whether an engine 
malfunction caused the gasket to tear 
loose or if the entire problem was in the 
gasket. 

In at least one other instance, a hot 
spot caused a hole to be burned through 
the combustion chamber. 

Rocketdyne Position 

Rocketdvne position is that the F-l 
situation is "part of any normal develop- 
ment program." A company spokesman 
said the program is being maintained on 
a 99% reliability level. Another com- 
pany spokesman said James E. Webb, 
NASA administrator, described the 
situation adequately during the agency's 
budget briefing when he responded to 
a question on what NASA would do if 
F-l combustion instability proves to be 

"It isn't just going to turn out to be 
a problem," Webb said. "It is a prob- 
lem, and it has been a problem with 
every engine as I understand it that has 
ever’ been developed. Wc will solve the 
problem.” 

The rate of unstable combustion in- 
cidents in F-l tests-a number con- 
sidered sensitive by NASA and Rocket- 
dvne— is somewhere between 4% and 
9% of total test firings. This rate would 
be acceptable in an unmanned launch 
vehicle system, and probably even a 
manned military launch vehicle. NASA, 
however, is aiming for a record of three 
to four years of unbroken successes in 
ground and flight tests of the F'-l 
engine. S-1C Advanced Saturn booster, 
and the entire Advanced Saturn launch 
vehicle before the Apollo manned lunar 
landing mission is attempted. 
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North American Displays First Turboprop YAT-28E 

Turboprop version of the T-28 trainer, designed for enun ter-insurgenev operations and redesignated the YAT-28E, was rolled out by 
North American Aviation's Columbus Div. last week. Aircraft, powered by a single Lycoming T-55 turboprop engine developing 2,450- 
bp.. is being instrumented for flight this month. Weapons on the aircraft include two wing-tip mounted Sidewinder air-to-air missiles 
(mocknp on port wing-tip. actual missile on starboard). AERO 6A-1 rocket pods, general-purpose bombs (250. 500 and 750 lb.) and 
,50-cal. machine gnus mounted in detachable pods inboard adjacent to main landing gear struts. Developed under a S735.000 USAF 
contract, aircraft will be evaluated both as a combat vehicle and a trainer. Wingspan is 40 ft. 6 in. and the aircraft is 35 ft. 7 in. long 
and 12 ft. 7 in. high. Propeller is 11 ft. 6 in. in diameter. Empty weight is 7,078 lb. 


McNamara Details Defense Buying, R&D 


Bv George C. Wilson 

Washington— Defense Secretary Rob- 
ert S. McNamara gave the House 
Armed Services Committee a detailed 
explanation last week of what military 
hardware the Defense Dept, plans to 
but with the SI 6.725 billion in new 
procurement funds requested for Fiscal 
19f>4 and how it expects to spend the 
S7.262 billion in new money for re- 
search. development, test and evalua- 

McNamara spelled out the reasons 
for specific aircraft and missile buys and 
research and development programs— 
including a number of changes from 
the plans on which the previous fiscal 
year’s budget was based. 

USAF Aircraft Buys 

Defense plans to buy 964 aircraft for 
USAF in Fiscal 1964. compared with 
91 S in Fiscal 1963. Administration is 
requesting S>.459 billion in new funds 
for this purpose. McNamara said: "Our 
principal concern in this area during the 
last two years has been the urgent need 
to build up adequate air support for the 
Army ground forces so that they could 
engage, if needed, in a sustained non- 
nuclear conflict . . . Superior tactical 
air power is essential to our position in 
Europe and would be of great impor- 


tance in local war situations in other 
parts of the world where our forces 
might be involved . . .’’ 

By the end of Fiscal 1963, McNa- 
mara said, the Air Force will have 21 
wings of tactical fighters, compared 
with 16 wings at the end of Fiscal 1961. 
lie said to obtain more tactical air 
power. Defense Dept, considered ex- 
panding to 25 wings but decided from 
a "cost-effectiveness viewpoint we would 
get the greatest increase in combat 
capability from a more rapid moderniza- 
tion of the present 21 -wing force." 

• McDonnell F-4C. McNamara said 
this aircraft will “give us a more modern 
force sooner and would enable us to 
phase out the North American I ? -100s 
earlier than we had planned last year." 
I Ic said the F-4C will be procured until 
the General Dynamics/Grumman 
F'-l 1 1 (formerly TFX) becomes avail- 
able. 

• McDonnell RF-4C. McNamara said 
the department re-examined its tactical 
icconnaissaucc needs and decided they 
were more urgent than realized last year. 
Instead of gradually replacing McDon- 
nell RF-lOls and Douglas RB-66s with 
RF-4Cs. McNamara said this process 
will be accelerated through the purchase 
of more RF-4Cs than originally planned. 
"Our ability to acquire tactical targets 
lags behind durability to destroy them,” 


he said. "Moreover, the Soviet Union’s 
air defense capabilities are expected to 
increase over the next few years, and 
we now believe that a larger number of 
modern high-performance tactical re- 
connaissance aircraft will be required to 
sustain the attrition rates which must 
be expected in that time period." He 
said the replacement program was fav- 
ored over a suggestion to put some Air 
National Guard Republic RF-S4 squad- 
rons on active dutv. 

• Lockheed C-130E. McNamara said 
Defense plans to buy "several additional 
squadrons" of the aircraft "which arc 
not only good transport aircraft but arc 
also efficient troop carriers." The C- 
130s will replace Douglas C-124s, 
which will go into the Air Force Rc- 

• Lockheed C-141. "This aircraft is pro- 
ceeding satisfactorily in development, 
and production should start as sched- 
uled . . .," McNamara said. 

• Douglas C-133. McNamara said this 
is the only operational aircraft which 
can carry Atlas. Titan and Minutcman 
missiles and other outsize cargo. l ie said 
the C-133 "has always been very diffi- 
cult and costly to maintain in good 
operating condition" but the C-141 re- 
placement will not be big enough to 
carry all the outsize cargo. McNamara 
said items that cannot fit into the 


AVIATION WEEK & SPACE TECHNOLOGY, February 4, 1963 


First Titan 3 Phase 2 Contract Approved 

First development contract for a major element of tile Titan 3 standardized space 
launching system to be signed and to clear various reviews was in the hands last week 
of the contractor— United Technology Corp. 

Cost plus incentive fee-type contract, with an estimated value of S175 million, 
covers development, preflight rating test and final report of the 120-in. solid propel- 
lant strap-on motors for the Titan 3C booster. Incentive profit under the contract, 
which calls for completion bv Sept. 30. 1966, is based on meeting schedules, on 
performance, and on reliability shown by successful firings. 

Air Force System Command's Space Systems nil. negotiated and signed the 
contract, and it was approved by a Defense Dept.-Air Force review committee in 
Washington. 

Phase 1— the study phase— of the program was completed last spring, but intensive 
review and negotiation has delayed the signing of Phase 2 contracts, which cover 
development of the system (AW May 21. p. 98). 

Status of the other contracts: 

• Martin-Dem'er. Contract for the Titan 2 storable propellant core svas signed by 
Space Systems Div. and forwarded to Washington. General parameters for incentives 
and a price were approved, but the contract was sent back to Space Systems Div. for 
further negotiation within these parameters before final release. Final price svas about 
60% of early estimates. 

• Aerojet-General Corp. Contract with Acrojct-Azusa (Calif.) for the transtage has 
been signed and was being forwarded to Washington last svcck. Contract with Aero- 
jet-Sacramcnto for Titan 2 engines is unsigned. 

• AC Spark Plug. Guidance contract is unsigned. 


C-l-tl may be redesigned or be pre- 
positioned. If this proves impractical, 
McNamara said. “We will have to start 
within the next few years the develop- 
ment of a new large transport and this 
will be a relatively costly undertaking." 
One proposed aircraft would have cost 
SI billion for development and procure- 
ment of three squadrons of 48 opera- 
tional aircraft, he said. 

• Fairchild C-123. McNamara said this 
has proved to be "an extremely useful 
aircraft in Vietnam and elsewhere be- 
cause of its short takeoff and landing 
characteristics" and Defense therefore 
will not phase the aircraft out as soon 
as originallv planned. 

• Convair F-102A. "We plan tenta- 
tively to maintain this force over the 
next several years, although the number 
of aircraft will gradually decline through 
normal attrition," McNamara said. 

• Trainers— Defense Dept, will spend 
$125 million on trainer aircraft, with 
about 65% of this devoted to North- 
rop T-3SA supersonic trainers for 
USAF. USAF also will buv Cessna 
T-37s. 

Navy will buy North American T-2B 
jet trainers and Beech U-8 light twin- 
engine transports. 

Army will buy an off-the-shelf twin- 
engine aircraft to modernize its train- 
ing inventory. Navy requirement for 
an advanced jet trainer was deferred for 


USAF Missile Buys 

• Minuteman. First 30 operational 
Boeing Minuteman missiles are in place. 
The first three squadrons at Malmstrom 
AFB, totaling 150 missiles, are sched- 
uled to be operational by the end of 


Fiscal 1963. Through Fiscal 1963. S00 
Minuteman missiles have been pro- 
gramed. Defense is asking for another 
150 in Fiscal 1964, making a total of 
950. 

• Atlas. All 1 3 General Dynamics/ 
Astronautics Atlas squadrons, totaling 
126 operational missiles, are m place. 
McNamara said some of the Atlases in 
non-hurdened sites will be phased out. 
"We will for some time retain the 
option to phase them out either more 
slowly or more quickly as future circum- 
stances may warrant," he said. 

• Titan. Six squadrons of Martin Titan 
1. or 54 missi.lcs. are in place. Mc- 
Namara said another six squadrons of 
Titan 2s will be in place by the end of 
Calendar 1963. lie said all 10S missiles 
will remain on station through Fiscal 
196S. 

Navy Aircraft Buys 

Defense is asking for almost S2 bil- 
lion in new funds in Fiscal 1964 to buy 
681 aircraft for the Navy. McNamara 
said the buy is smaller than anticipated 
because " we found in several cases that 
new aircraft scheduled for procurement 
were only marginally better than the 
ones they were to replace and, in still 
other cases, the numbers planned for 
procurement exceeded the require- 
ments. In view of these differences." he 
said, “I have requested a comprehensive 
study of the entire aircraft requirements 
problem." 

• McDonnell F-4B. McNamara said the 
Navy-McDonncll F-4B advanced tacti- 
cal fighter is "especially effective in the 
air superiority role" and will gradually 
replace the Chance Vought F-SB. He 
said the General Dynamics/Crumman 


F-l 1 1 eventually will replace Navy and 
Marine Corps F-4Bs. Marines will get 
some RF-4Bs, reconnaissance version 
of the F-4B. with Fiscal 1964 funds. 

• Douglas A-4E. McNamara said this 
aircraft "is only marginally better" than 
the Douglas A-4C and therefore "it 
docs not seem wise to make anv very 
large commitments to that aircraft dur- 
ing the next few years. Instead, we plan 
to retain the older A-4Ds (now desig- 
nated A-4C) in the inventory somewhat 
longer than we had originallv planned 
and thoroughly review the attack air- 
craft requirement during the coming 
months with a view toward the pos- 
sible initiation of a new attack aircraft 
development in the next year or two.” 

• North American A-5C. McNamara 
said Defense Dept, had planned to buy 
a number of this aircraft from Fiscal 
1963 through Fiscal 1965 but "inas- 
much as the attack mission of the 
A-3J (now A-5C) is being increasingly 
taken over by Polaris and other strategic 
missiles, we now plan to modifv 50 
A-3J attack aircraft, already in the in- 
ventory. to the dual attack reconnais- 
sance configuration, thereby reducing 
the total new procurement requirement 
for the A-5C bv about the same num- 
ber." 

• Grmnmaii S-2E. McNamara said De- 
fense Dept, no longer plans to supply 
these aircraft to Naval Reserve Squad- 
rons but will use aircraft already in the 
inventory. The Defense Secretary did 
not specify how many will be bought, 
but said the numbers programed last 
year had been found excessive. 

• Sikorsky SH-3A. This is the "prin- 
cipal anti-submarine-warfare helicopter." 
McNamara said. Defense in Fiscal 1964 
plans to buv “a number of SlI-3As 
and to raise the rate of our procurement 
in later years." but said the Fiscal 1964 
purchase will be less than originally 
planned because none will go to Naval 
Reserve squadrons and the Sikorsky 
SI1-34G will be kept in service longer. 

• Lockheed P-3A Orion. McNamara 
said the aircraft is “far more productive 
than the older Lockheed P-2II which 
it is replacing, since it has much greater 
speed, range, endurance and capacity 
for detection equipment, and procure- 
ment will continue. 

• Other aircraft. Navv plans to buy an 
unspecified number of Grumman C-2A 
combat support transports— this money 
will come from the research fund— and 
Vcrtol CH-46A and Sikorsky CII-53A 
Marine assault helicopters and Bell 
UH-1E utility helicopters. 

Navy Missile Buys 

• Polaris. Through Fiscal 1963, 35 Po- 
laris submarines were funded. Defense 
is asking for an additional S695 million 
in Fiscal 1964 to build another six. 
Of the 41, nine subs carrying 144 mis- 
siles arc at sea and nine more will be 
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F-104Gs Undergo Major Modifications 

Geneva— Approximately 200 Lockheed F-104G supersonic fighters, including those 
delivered from the U.S. and the initial batches off European production lines, are 
being put through a major modification program in an effort to boost performance 
and reliability. 

Modifications, ranging from 10 to 80 in number depending upon the aircraft’s 
original position on the production line and the fixes incorporated at that time, are 
designed primarilv to standardize all planes with the latest configuration. 

Retrofits include addition of tail honks on sonic of the early-model aircraft, a 
strengthening of structural components in the wing and tail section, and installation 
of an additional attitude gyro in the cockpit. 

Under a continuing program, the Litton inertial navigation platform is being 
coated with a water-proof material to prevent seepage of moisture into the unit 
when the aircraft is parked in the open for an extended period. Other fixes, pri- 
marilv to increase reliability, also are being made on other electronic components. 

Rchaluhtv factor, coupled with weather conditions which aborted flight testing 
through much of the winter, have caused delays in West German air force acceptance 
of the aircraft. Ninety-seven of 220 European-built models had been accepted by 
the end of 1962. 

These factors, plus organizational problems, also have delayed the planned starting 
date of Category 3 capability tests by the air force by approximately six months. 
New date for beginning the tests is now set for April. 


deployed in Fiscal 1964. First five 
subs were equipped with the Lockheed 
A-l surface-to-surface missile, which has 
a range of 1,200 naut. mi. Sixth 
through 18th subs will be equipped 
with the 1.500 naut. mi. A-2. and the 
19th through 41st with the 2,500 naut. 
mi. A-3. Eventually, all Polaris subs will 
have A-3s. requiring new launch tubes 
in the first five submarines constructed. 

McNamara said the 41 subs will re- 
quire a supporting fleet of six tenders, 
six re-supply ships and a number of 
floating drydocks and other support 
ships. Through Fiscal 1963. Defense 
Dept, received funds for four tenders 
and three supply ships and is asking 
for money in Fiscal 1964 for a fifth 
tender and fourth supply ship. It also 
wants about SI million in Fiscal 1964 
to complete the Polaris missile support 
facility at Bangor. Wash., a training 
center at Pearl Harbor, an overhaul fa- 
cility at Puget Sound. Wash., and a 
tender anchorage at Guam. 

• Vought Rcgulus. McNamara said the 
1“ Rcgulus surface-to-surface missiles 
now on five submarines wall be phased 
out because their "strategic retaliatory 
capability will be quite marginal, espe- 
cialv when weighed against either the 
cost of continued operation of the sub- 
marines in this role or their use for 
other purposes.” 

• Martin Bullpup. Defense Dept, plans 
to spend $7.1 million in Fiscal 1964 
for the trainer version of this missile. 
Navy also will procure the B version. 

• Pliilco Sidewinder 1C, Raytheon Spar- 
row 3. Navy will buy an undisclosed 
number of each missile. 

Army Aircraft Buys 

McNamara said S522 million re- 
quested in new obligational authority 
for Fiscal 1964 would buy 1,600 Army 
aircraft, with a major slice earmarked 
for the Bell U1I-1B/D Iroquois helicop- 
ters. lie said the Army also will buy 
Vcrtol Chinook helicopters, observation 
helicopters. Grumman OV-1A Mo- 
hawks and dc Havilland CV-2A Cari- 
bous. McNamara added that the 
Army s training fleet will be modern- 
ized by buying a "large number" of 
helicopters and fixed-wing aircraft. 
Army Missile Buys 

• Hawk, Hercules, Mauler. Defense is 
requesting $581 million in new funds 
for Armv missiles, with a portion slated 
to buy additional Western-Electric 
Nikc-IIereules and Raytheon Hawk air 
defense missiles and to start procure- 
ment of the General Dynamics Mauler. 
McNamara said purchases of Hawk and 
Hercules would be enough to keep pro- 
duction lines going for another vear. 
and said Mauler procurement will in- 
crease in future years. He said the 
mobile version of Mauler is being de- 
signed to fire while moving and will 


replace 40-mm. self-propelled guns. The 
non-mobile version, he said, can be car- 
ried by helicopter and fired from un- 
prepared positions. 

• Little John, Honest John, Sergeant. 
Pershing. These also will be purchased 
from the Army’s $581 million missile 
fund, McNamara said Fiscal 1964 is 
the last procurement year for Emerson 
Electric Little Johns and solid-fueled 
Sperry Sergeants. He said just enough 
Emerson Honest Johns would be 
bought to keep production lines going. 
Additional Martin Pcrshings will be 
bought in Fiscal 1964. 

• Entac, SS-11. About S45 million is 
destined for Bolkovv Entac and Nord 
SS-11 anti-tank missiles. McNamara 
called the SS-11 “extremely accurate." 
said it would be carried by Iroquois 
helicopters and termed its field test per- 
formance "quite effective." 

• Davy Crockett. Defense wants SI 3 
million in new funds for the Davy 
Crockett battlefield support missile. 
Research and Development 

McNamara told the committee that 
"some basic improvements in the man- 
ner in which the research and develop- 
ment program is managed is urgently 
needed." Despite rising investment in 
research, "too much of this effort is not 
producing useful results.” he said. 
"What we want are weapons and equip- 
ment that the fighting man can use. 
We are not interested in supporting the 
mtellectuallv challenging, but militarily 
useless, engineering tour dc force. 

Under McNamara's direction, De- 
fense Dept, has broken research and de- 
velopment into five categories: research, 
exploratory developments, advanced de- 
velopments. engineering developments, 
management and support. Me said the 
first three categories provide the tech- 


nical building blocks needed for systems 
developments. "We cannot do the ap- 
plications engineering job unless these 
building blocks are available." he said. 

These are the major research projects 
McNamara discussed: 

• Military space. McNamara said about 
$1.65 billion of the Defense Dept. Fis- 
cal 1964 budget will go for military 
space projects— $50 million more than 
1963 and S400 million more than 1962. 
He said the space program represents 
20% of the total Fiscal 1964 R&D 
program. Because of the high cost of 
space projects. McNamara said, the 
over-all space effort must be coordi- 
nated with the work of the National 
Aeronautics and Space Administration 
and must concentrate on areas which 
promise "to enhance our military power 
and effectiveness." About half the mili- 
tary space effort is on "relatively well 
recognized and understood military’ re- 
quirements” such as satellite communi- 
cations and navigation systems while 
the remainder is designed to create "a 
broad base of new technology, devices 
and even systems for possible future 
applications.” McNamara said “nearly 
$200 million" is budgeted for space re- 
search in the fields of new materials, 
component development and bioastro- 
nautics." This broad-based research 
would serve as a foundation for future 
systems which may be needed, lie said. 

• Advanced aircraft. McNamara said 
the tri-service V/STOL aircraft project 
was far enough along to merit develop- 
ment of experimental hardware for test- 
ing. The effort encompasses these three 
experimental aircraft: the Vouglit- 
Hiller-Ryan XC-142. a large prototype 
tilt-wing transport being developed 
under Air Force, with five prototypes 
planned for flight testing; Bell-Douglas 
X-22A, a half-scale, twin tandem ducted- 
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Nord 262 Pressurized Transport in Flight Test 


Nord 262 transport pressurized derivative of the earlier 260 Super Broussard, currently is undergoing flight test. Aircraft, which made its 
first flight recently, retains only the wing of the 260. Constant cross-section pressurized fuselage and tail surfaces are of new design. Note 
that no tail fairings have yet been added. Nord 262 carries 26 passengers and is powered by two Tnrbomeca Bastan 6 turboprop engines 
of 1,080 chp. each, with writer-methanol injection system added. 


fan flight research vehicle under Navv 
management, with two prototypes 
planned: X-19. a Curtiss-Wright Model 
200 aircraft with twin Avco T-55 tur- 
bines and four tilting propellers. Air 
Force will procure two X-19s for flight 
research. 

In Fiscal 1964. the Army will fund 
half and the Navy and Air Force one- 
fourth each of the U. S. share of the 
development cost of the British 1 lawkei 
P.l 127 V/STOL high subsonic surveil- 
lance aircraft. United Kingdom and 
Germany are sharing in development 
costs. Air Force also will work in Fiscal 
196-1 on advanced propulsion systems 
for this aircraft. 

• Anti-missile-missile efforts. Advanced 
Research Projects Agency in Fiscal 1964 
would receive SI 28 million for Project 
Defender, an effort to determine how 
best to defend the U. S. from Russian 
missiles and assure U. S. missiles of 
penetrating Soviet defenses. McNamara 
said a "significant share" of this effort 
will be a study of missile re-entry phe- 
nomena, including full-scale experi- 
ments in the Pacific. 

Defender will help define the Army's 
Nikc-X development program. It is 
now generally agreed.” McNamara said, 
“that the Nikc-Zeus system currently 
being tested would not be effective 
against a sophisticated threat in the late 
1960s and early 1970s." 

lie said a review of the program 
showed four improvements that eould 
be made in the present Nikc-Xcus: (1) 
Using Zeus discrimination radar as a 
high volume, lower accuracy target 
tracker; (2) modifying Zeus so it could 
intercept an incoming warhead at a 


lower altitude; (3) developing a new, 
high acceleration missile (Sprint) which 
would have more time to discriminate 
between real missiles and decoys: (41 
developing an advanced radar which 
could evaluate a large number of nb- 

Aftcr considering those possibilities, 
Defense Dept, decided to develop a 
Nike-X. which incorporates the Sprint 
missiles and advanced radar concepts, 
McNamara said. As for deploying Nikc- 
Zeus to protect the U. S. rather than 
wait for an improved missile defense, 
he said this was not practical because 
"we still have a great deal to learn" 
about re-entrv phenomena and tech- 
niques for discriminating between real 
and dccov warheads and about how the 
U. S. defense system would be affected 
by nuclear explosions of intercepting 
missiles. 

"It is premature at this time to 
commit ourselves to the production of 
any system and certainly not to an in- 
terim system with admittedly limited 
capabilities," McNamara said, lie said 
"over $450 million" is in the Fiscal 
1964 budget for Nikc-X. Nikc-Zeus and 
related Project Defender work. lie said 
the anti-missile-missile program also in- 
cludes study of how to combat sub- 
marine-launched missiles. 

• Aerospace Plane. McNamara said De- 
fense Dept, plans to "solve the basic 
problems first, particularly the develop- 
ment of the necessary components, be- 
fore we decide whether to begin the 
very expensive system development 
phase." He said special emphasis in 
Fiscal 1964 will be placed on develop- 
ing stellar inertial guidance for the craft. 


Lockhoud-IAM Pact 
Omits Union Shop 

Los Angeles— Final settlement last 
week of the Lockheed Aircraft Corp.- 
International Assn, of Machinists dis- 
pute here closely followed recommenda- 
tions of the presidential aerospace board 
appointed last summer. Only exception 
was omission of the employe vote on a 
union shop, which had stalemated ne- 
gotiations (AW Jan. 28, p. 32). 

Acceptance of the contract by the 
I AM was generally considered a setback 
for the union. The settlement, without 
the union shop, may set a pattern for 
future settlements, such as the Boeing- 
I.AM dispute, which is now subject to 
the SO-day Taft-llartlcv cooling-off pe- 

Basic economic package proposed by 
Lockheed and accepted by the 1AM: 

• Three-vear contract, in effect until 
Julv 23. 1965. and retroactive to Jlllv 
23. 1962. 

• Increased wage settlement providing 
pay increases of 5 to S cents per hour for 
one year beginning last July 23, and 
another 6- to S-cent raise for the follow- 
ing annual period, with a 6- to 9-ccnt 
boost in the third year of the contract. 
Vacation benefits also were increased 
from a present maximum of three weeks 
to four weeks after 25 years' employ- 
ment. Workers will receive a three-week 
vacation after 10 years as opposed to 12 
years under the old contract. 

• Lay-off benefits, amounting to ap- 
proximately 2 cents per hour, were 
written into the agreement, providing 
$75 for each year of employment. 
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Military Comsat Bidders’ Briefing Set 

Aerospace and avionics companies planning to bid on tile Air Force's random- 
orbit. mcdinni-altitude coniinnmcation satellite program, designated 369 (AW Dec. 
24, p. 23), will be briefed Feb. 4 by USAF Systems Command Space Systems Div. 

Air Force probably will award two or three parallel 60-dav studies for a program 
definition phase, on the basis of proposals scheduled to be submitted to it Mar. 11. 

Companies planning to prepare proposals for the program as of late last week 
included Philco. Radio Corp. of America. Space Technology Laboratories. Grumman, 
General Dynamics/ Astronautics svitli Hughes Aircraft Co., General Electric with 
Motorola, and Lockheed Missiles and Space Co. with Sylvania Electric. About 33 
companies acre invited to bid. 

Bell Telephone Laboratories was undecided as of late last week on whether or 
not to participate in the competition. On the basis of its successful Tclstar experi- 
ence. Bell is regarded throughout the industry as a prime contender, should it elect 
to seek the USAF communication satellite program. 

Air Force is reportedlv interested in a S.OOO-naut.-mi.-altitudc communication 
satellite system, which would involve as many as 20 satellites in random orbits at the 

.As many as five to seven satellites would be placed in orbit by a single Atlas 
Agcna D booster combination. The number of boost vehicles may be limited to 
about five. Exact satellite weight will be determined in the course of the studies. 

Communication capacity may be restricted to one to four channels in the initial 

Kennedy Report Reveals USAF 
Launched 33 Satellites in 1962 


Washington— Air Force successfully 
launched 33 satellites and three probes 
during 1962. using the new Thor Agcna 
D vehicle at least five times, according 
to President Kennedy's report to Con- 
gress on aeronautics and space activities 
during the past year. 

The summary' is the first comprehen- 
sive list of militarv space launches since 
the Defense Dept, decided to withhold 
information Oil its launches last vent 
(AW Apr. 16. p. 35). 

Although United Nations maintains 
a registry of objects launched into sus- 
tained orbit, the list is brought up to 
date only in term it ten tlv. 

The President's report savs the U.S. 
successfully launched 54 satellites and 
four probes last year and failed in 1 1 
satellite launches and one probe attempt. 
The report contains a statement by 
Vice President Lyndon B. Johnson, 
chairman of the Space Council, that the 
U. S. space program is progressing at 
a greater rate than that of Soviet Russia, 
and that Russia is experiencing the same 
failure ratio as the U. S. 

Russia launched 1 3 Cosmos satellites, 
two manned Vostoks and a Mars probe 
last year. 

The report implied that USSR had at 
least three unannounced failures during 
this period. 

Analysis of USAF launches last year 
indicates strongly that at least five 
operational optical or nuclear detection 
reconnaissance satellites were launched, 
because in the operational configuration 


they are launched by Atlas Agcna Bs, 
and are recovered within a few days 
after launch. 

U.S. eliminates the need to report 
orbital elements to the UN on its 
Atlas Agcna B military launches by 
registering them after they have de- 
cayed. In this way, the apogee, perigee 
and period are not included m the re- 
port. Launches with this vehicle oc- 
curred Apr. 26, June 17, July 18. Aug. 
5 and Nov. 1 1 of last year. ( Ibjectives 
of all were described as development 
of space flight techniques and tech- 
nology. or space research and cxplora- 

In the report, both Defense Dept, 
and Atomic Energy Commission arc 
said to be making progress on the nu- 
elear detection satellite called Vela 

Hotel. Operational Vela Hotel payload 
(AW' Sept. 25. 1961. p. 95) consists of 
two identical satellites. 

The report admits disappointments 
in the Centaur and Ranger programs, 
but opens with the statement that "in 
1962 the United States achieved a sure 
footing on the frontiers of space.” be- 
cause of both the number and com- 
plexity of its accomplishments. 

Prime civilian space accomplishments 
were considered to be the three manned 
Mercury orbital flights, the Mariner 2 
Venus flyby, solar observatory. Tiros 
weather satellites and the Tclstar and 
Rclav communications satellites. An- 
other highlight was that by the end of 
1962, the U. S. had bilateral agreements 


for space-related programs with 61 na- 
tions. including Russia. 

Militarv space highlights were identi- 
fied as: 

• Titan 3 was approved for develop- 
ment last August. It is expected to serve 
as a general-purpose launch vehicle for 
both Defense Dept, and National Aero- 
nautics and Space Administration for 
a decade. In addition, development was 
begun on standardized Thor and Atlas 
vehicle production. 

• X-20 (Dyna-Soar) configuration was 
made final, and fabrication of the first 
gliders will begin this year. 

• Satellite systems approved by the end 
of the year were: an inspector based on 
NASA's Gemini: ICBVI Alarm as a suc- 
cessor to Midas; ANNA geodetic satel- 
lite which recently was transferred to 
NASA jurisdiction, and the nuclear de- 
tection satellite, which was unnamed 
in the Defense Dept, section, but iden- 
tified as Vela Hotel in the Atomic En- 
ergy Commission section. 

Approval of Comsat 
Incorporators Sought 

Washington— Articles for incorpora- 
tion of the Communications Satellite 
Corp. were to be filed with the District 
of Columbia government last week, and 
President Kennedy asked the Senate to 
confinn 12 persons he appointed as in- 
corporators last fall (AW' Oct. 15. p. 

President Kennedy did not name a 
replacement for Philip L. Graham, who 
resigned as chairman of the incorpo- 
rators Jan, 28. 

Graham, who is president of the 
Washington Post Co. and chairman of 
the board of Newsweek magazine, said 
lie was resigning because the organiza- 
tional work lie agreed to direct was 
nearly complete and because of poor 
health. 

Incorporators will organize within the 
next week or so as a temporary board of 
directors. Tire incorporators will name 
a chairman, president and technical ad- 
visers to the group. 

Following the sale of stock, a perma- 
nent board of directors is to be organ- 

Thrcc members will be appointed by 
the President, six by the participating 
communications firms and six by public 
stockholders. 

Price of the stock is not to exceed 
SI 00 per share. 

Individual purchasers will be limited 
to acquisition of no more than 1057 of 
the voting stock and communications 
carriers will be limited to no more 
than 50% of the shares issued by the 
corporation. 

Sale of stock in Communications Sat- 
ellite Corp. is not expected to take place 
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West Germany Seeks Shift in NATO Role 


Bv Cecil Brownlow 

Bonn— West German air force plan- 
ners hope for a shift in roles and mis- 
sions within North Atlantic Treaty Or- 
ganization to free their service from its 
NATO responsibility for maintaining a 
manned interceptor force and assign it 
primarily to a strike and reconnaissance 
task. 

West Germany, bordering on Com- 
munist East Europe, would receive lit- 
tle or no warning of an incoming tactical 
fighter attack. Consequently, an effec- 
tive manned interceptor defense for the 
nation would be "difficult, if not impos- 
sible’’ to maintain. Lt. Gen. Werner 
Panitzki, new West German air force 
chief, told Aviation Week & Space 
Technology. 

Gen. Panitzki believes the NATO 
alliance can find an effective solution to 
this problem through a new division of 
tasks. I I is concept envisions other West 
European NATO members assuming a 
greater manned interceptor role while 
West Germany would accept a larger 
share of the strike and reconnaissance 
mission. Shortage of the latter capa- 
bility alreadv poses a critical factor 
within NATO. 

Manned combat aircraft in the pres- 
ent West German environment can 
only be effective in a strike-reconnais- 
sance role, Gen. Panitzki believes. Plan- 
ning within that country for 19'2-73 
replacements for the Lockheed F-104G 
and Fiat G.91 fighters is directed along 
this line. West Germany also is plac- 
ing emphasis on tactical missiles for its 
future strike force. 

Under this concept, Gen. Panitzki 
foresees development on a multi-nation 
basis of a VTOL tactical fighter to suc- 
ceed the G.91 and a high-speed, long- 
uinge VTOL replacement for the I - 1 0-4 
which would be ordered in small num- 
bers for long-range reconnaissance and 


West German Redeye 

Bonn— West German Defense Minis- 
try has ordered General Dynamics/ 
Pomona Redeye shoulder-fired, snrface- 
to-air defense missiles (AW Dec. 2-f. p. 
19) as a preliminary step in bolstering 
its barriers against low-level aircraft at- 
tacks (sec story). 

Ministry also is interested in General 
Dvnamics' Mauler all-weather, low-alti- 
tude defense missile because that system 
is planned to have capability for inter- 
cept of both aircraft and tactical mis- 
siles. However, West German officials 
arc concerned over the presently pro- 
jected 1966-67 operational readiness 
schedule for Mauler. 


interdiction strikes against mobile tar- 
gets. Remainder of the strike mission 
would be assumed by surface-to-surface 
missiles such as the Martin Pershing. 

To support this concept. West Ger- 
man air force officials are seeking de- 
velopment of an integrated aerospace 
industry within their country to replace 
the present scattering of largely inde- 
pendent companies. 

Consolidation of the industry would 
entail a regrouping of existing finns into 
a single entity. This would give the air 
force a central channel through which it 
could negotiate contracts, direct devel- 
opment in partnership with other na- 
tions and coordinate production pro- 
grams, such as the proposed VTOL 
replacements for the F-104G and G.91 . 

Although there has been pressure in 
the past for development and produc- 
tion of follow-on combat aircraft on a 
national basis, Ccn. Panitzki says that 
"as a military man I must reject" any 
such concept. 

This embodies recognition that a 
major portion of West German produc- 
tion facilities— their location pinpointed 
by the Communists— would inevitably 
suffer at least heavy damage during the 
initial stages of an attack. Spares pro- 
duction support must be available from 
less vulnerable areas, particularly the 
United States, if the West German air 
force is to maintain combat-rcadv effec- 
tiveness. Gen. Panitzki said. 

In line with this principle. Gen. 
Panitzki has become perhaps the fore- 
most advocate within Western Europe 
of creating a multi-nation development 
and production program for follow-on 
aircraft, despite the recent breakdown 
along nationalistic lines of the NATO- 
sponsored BMR-3 and BMR-4 com- 
petitions for a V/STOL strike fighter 
and medium-range transport, respec- 
tively. 

West Germany, lie explains, has not 
yet built up a large postwar armaments 
industry that can act as an effective 
lobby against multi-nation ventures 
similar to those in other countries that 
have effectively blocked such proposals 
in the past. This includes BMR-3. 
where France stood adamant, and 
BMR-4. which collapsed when the U.S. 
withdrew any promise of financial aid. 

Multi-nation venture probably would 
mean partial abandonment of two na- 
tional VTOL programs now under way. 
the Fockc-Wulf 1262 VTOL close-sup- 
port fighter and the VJ-101D intercep- 
tor under design and development for 
the past several years by an industry 
team from Messcrschmitt. lleinkcl. 
Dornicr and Sicbcl. 

Future of the VJ-101D program has 
been in doubt for several months (AW 


Oct. 29, p. 27) partially because of the 
limited need for such an aircraft as 
foreseen by Gen. Panitzki, although 
West German Defense Ministry offi- 
cials have been anxious to use the ex- 
perience gained from the development 
project to date. Testbed version of the 
aircraft has been making limited flight 
tests since last fall. 

Gen. Panitzki, in his push for multi- 
nation cooperation on a tactical fighter 
project, hopes to work on a team basis 
with the U. S.. where the Army has a 
close-support aircraft requirement, and 
Italv. where Fiat has evolved a number 
of G.91 V/STOL follow-on designs. 
Germany would contribute its share 
from development work conducted so 
far on the 1262 fighter. 

The air force chief also is continuing 
his search for a suitable vectored-thrust 
engine which could power an aircraft 
like that envisioned by Fockc-Wulf. 
First choice was the Bristol Siddelcv 
BS.94. but no development funds arc 
currently available for that powcrplant. 
Possible alternative is a deflected-thrust 
version of the Rolls-Rovce Spev (AW 
Jan. 21. p. 38). 

Small numbers of high-speed VTOL 
reconnaissance-strike aircraft needed by 
West Germany possibly could be at- 
tained through a combined Franco-Ger- 
man effort for development of an air- 
craft embodying concepts, design detail 
and experience gained from the VJ- 
101D program and France's Mirage 3V 
project. Testbed version of the 3V was 
rolled out last July (AW July 30, p. IS). 

Gen. Panitzki. with an eve on the 
need for diversified production sources, 
also would like to see the U. S. enter 

To meet current needs, Panitzki be- 


New Goddard Role 

Goddard Space Flight Center's Field 
Projects Branch, Cape Canaveral, will 
soon be assigned responsibility' for 
launching all National Aeronautics and 
Space Admnusrmtion Atlas-Agena and 
Atlas-Centaur vehicles. Aviation Week 
& Space Technology has learned. 

Responsibility had belonged to 
NASA’s Launch Operations Center at 
the Cape, but was voluntarily surren- 
dered to enable that center to concen- 
trate exclusively on Saturn vehicles. 

Latest transfer parallels the recent re- 
assignment of Atlas-Agena, Centaur, 
the M-l engine and electric propulsion 
activities from Marshall Space Flight 
Center to other NASA centers to permit 
Marshall to concentrate on developing 
Saturn launch vehicles (AW Dec. 17. 
p. 36). 
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U. S. Expected to Dismantle Jupiter Bases in Turkey, Italy 


U. S. is expected to begin dismantling bases for its three Jupiter IRBM squadrons in Turkey and Italy later this year as Polaris-firing sub- 
marines are introduced into the Mediterranean area. Jupiter base shown above is at Giolo Chili near Izmir in western Turkey. Removal 
of Is Jupitcrs from Turkey and 30 from Italv. coupled with planned withdrawal of Douglas Thor IRBMs from Great Britain, will leave 
Europe without a ground-based strategic missile svstem. U. S„ contending that the Polaris will obsolcscc the Jupitcrs. has denied that 
the dismantling move is tied to Soviet demands during the Cuban crisis in October that the Jupiter missiles in Turkey be dismantled. 


lieves lie can spend available funds for 
intercept forces more effectively through 
the purchase of additional ground-to- 
air missile svstems such as Nike and 
1 lawk. I le would like to free the F-l 04G 
from its NATO-imposed intercept mis- 
sion. adapting all of these aircraft in the 
West German inventory to long-range 
strike and reconnaissance roles. 

kinder current NATO commitments, 
the West German air force must con- 
figure two F-l 04 wings— or approxi- 
mately 100 of its planned force of 700 
G models scheduled by late 1965— to 
an intercept role. Panitzki would like 
to adapt them instead to a figliter- 
bombcr-reconnaissance configuration— a 
much more reliable mode for the aircraft 
—relying upon ground-to-air missiles and 
manned fighters from nations farther 
west for an active air defense. 

These two wings, he believes, could 
be substantially more effective if de- 
ployed under an “offensive air defense” 
concept, striking against enemy airfields 
to diminish their fighter strength and 
tactical missile complexes on the ground 
before they have the opportunity to de- 
liver a second-round attack. 

Proposal along these lines, backed br- 
an extensive study of the F-104's capa- 
bilities and probable warning times, 
has been submitted to NATO, with 
negligible results to date. Officials here 
still hold out hope that it eventually 
may be adopted, despite opposition in 
some influential NATO circles. 

Another factor cited by the Luft- 
waffe general in support of his strike- 


rccounaissancc mission thesis is that 
the air-to-air missiles planned for the 
aircraft of the two wings are infrared 
versions of the Sidewinder Under the 
prevailing adverse weather conditions 
over Germany, they probably would 
have marginal effectiveness much of the 
time at the cloud-filled altitudes be- 
tween 9.000 and 1S.000 ft. 

Gen. Panitzki says his most urgent 
intercept problem is the lack of an ef- 
fective weapon against low-flying air- 
craft. 

According to information here. Soviet 
tactical air units based in East Germany 
and other satellite nations devote almost 
80 9? of their flight training to low-level 
penetration tactics. Panitzki estimates 
that 70 to 805? of any manned aircraft 
attacks launched against West Germany 
would be made at low level, beneath 
the defensive radar screen. 

In his survey of West German needs, 
however. Panitzki does not hold with 
the opinions of critics of Germany's 
1959 selection of the largely untried 
F-I04C Super Starfightcr as the air 
force's front-line, all-purpose weapon 
system. The aircraft, he says, "fulfills 
our requirements for a fighter-bomber 
and [for] reconnaissance" and has a 
limited capability as an all-weather intcr- 

Sclcction of the Super Starfightcr over 
competing designs, lie added, was made 
after a three-year study and "with the 
close cooperation of U. S. industry and 
the U. S. Air Force.” 

Decision to try for one aircraft that 


could serve as an interceptor, recon- 
naissance aircraft and fighter bomber, 
Gen. Panitzki said, was based on 
several factors with which the then- 
emerging air force had to contend. 
These included: cost, (first and fore- 
most) since three different types of air- 
craft simply would have been too ex- 
pensive: the need to standardize in 
order to simplify the problems of logis- 
tics support, and the training of aircrews 
and maintenance personnel. 

Critical factor in the introduction of 
the F-l 04G— along with the growing 
production pains of manufacturing the 
aircraft on a licensed basis in Europe 
(AW Aug. 6, p. 54; Aug. 1 3. p. 92)— 
has been the need to secure enough 
space for sufficient airfields to support 
the combat wings. This, coupled with 
an urgent need to avoid easily identi- 
fiable. vulnerable airstrips, is a major 
reason behind the air force’s move to 
the VTOL field and, more generally, 
away from aircraft and toward the mis- 
sile to be used for intercept and strike 
support. 

VTOLs. although eliminating the 
need for large fixed bases, present the 
problem of finding sufficient space in a 
populous country to house them. Re- 
placing the F-l 04 on a planc-to-plane 
basis would require too much land for 
the dispersed force and would create 
additional logistics burdens. The latter 
point is another factor behind Gen. 
Panitzki's desire to reduce the number 
of aircraft needed by greater reliance on 
tactical missiles. 
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MA-9 to Use Standard Couch 

Failures in cord materials for the new close-meshed nylon net conch which was 
planned for use by Astronaut L. Gordon Cooper on the Mercurv MA-9 flight 
planned for Apr. 2 have caused National Aeronautics and Space Administration's 
Manned Spacecraft Center. Houston, to eliminate this item from MA-9 and revert 
to the standard molded couch used in previous Mercury missions. 

Problem with the net couch (AAV Jan. 21. p. 55) is described by NASA as being 
of a minor nature but strict cutoff dates for qualifying equipment to meet MA-9 
schedules obviate the possibilitv of having the new couch rcadv in time. 

Close-meshed nylon material, known as Somvk net. is made by Somyk. Inc., Paw- 
tucket. R. I.. and is attached to a tubular steel framework that makes up a unit 
weighing only 20 lb. as compared with 42 lb. for the standard Mcrcnrv molded 
couch. Other advantages arc that it can be used uniformly by all of the astronauts 
without having to be molded to individual fit. and it can take g-load stresses to 
human tolerance levels by stretching alone. Plan was to use the new net couch in 
conjunction with a new restraint harness developed bv North American Aviation. 
Inc., for the B-70 Mach 5 bomber. Future applications of net couch concept, 
embodying a collapsible frame, could provide acceleration couches that could be 
stored to provide additional room in the Apollo spacecraft during trips to the moon. 

Present Mercury- net couch configuration might be qualified in time for use on 
Spacecraft No. 1 5. which is now at Cape Canaveral as a backup to the Cooper vehi- 
cle, should the Cooper flight complete its planned mission and NASA decide to use 
the backup Mercury spacecraft for a longer duration flight. 


French Study Air-Launched Missile 
To Augment Polaris-Type Weapons 


By Robert F.. Farrell 

Paris— P'rench government is thinking 
of parallel development of both sea- and 
air-launched missile systems, according 
to Pierre Messmer. French defense min- 

In a speech to the French National 
Assembly during the military budget de- 
bate. Messmer said that while the gov- 
ernment is giving preference to the 
Polaris-type missile, "we arc studying a 
missile which would be launched from 
an aerial platform." He added that 
both the naval and aerial weapon sys- 
tems “can give our deterrent force more 
flexibility and security, thus more credi- 
bility." 

The defense minister gave the As- 
sembly no details on any French Sky- 
holt-type project. But in a special report 
prepared by Pierre Clostcnnann. French 
deputy and member of the National 
Assembly defense committee, consider- 
able details were given as to how the 
Mirage 4 weapon system may he imple- 
mented to bolster French defense. 

Clostcnnanu's report is based on an 
assumption, not yet accepted officially 
bv the government, that the French 
missile-firing nuclear submarine arms 
system will not be operational until 
1972, rather than in the late 1960s as 
presently planned. The report also 
makes detailed argument that aircraft 
equipped with Skybolt-typc missiles will 
be capable of making low-level penetra- 
tions through encmv air defense svstems 
until 1972 (AW Jan. 14, p. 30).' 


Based on these assumptions. Clostcr- 
mann's report, which reflects govern- 
ment thinking, gives the following mis- 
sion profiles for the Dassault twin-jet 
Mirage 4 bomber: 

• 1965-67: Mirage 4 armed with a free- 
falling atomic bomb, flics to target on a 
high-altitude supersonic mission. 

• 1968-72: Mirage 4. armed with an 
air-to-ground missile, designated AS-2, 
would fly toward a target region at high 
altitude and at supersonic speed where 
it would launch the missile cither at 
high or low altitudes. 

• 1970-72: Final stage of Mirage 4 in- 
cludes a retrofitting of aircraft's twin 
French turbojets with modified Pratt & 
Whitney JTF-10 afterburning turbofan 
engines, designated TF-106 by the 
French. This modified version of the 
Mirage 4. with increased range due to 
more powerful engines, would also be 
armed with the AS-2. air-to-ground mis- 
sile. Penetration runs toward targets 
would he carried out at low altitudes. 

Report indicates AS-2 missile could 
be built by French industry for S20 mil- 
lion in development costs with each 
missile costing S200.000 based on a 
production of 100 units. 

AS-2 will be capable of carrying a 50 
kiloton nnelear warhead. Size of the 
missile apparently permits it to fit the 
present Mirage 4 weapon pod. 

Clostcrmann. speaking on the As- 
sembly floor, also revealed that the 12 
Boeing C-135 jet tankers that France 
is buying in the U. S. will be used, not 
only to extend the range of the Mirage 


4 bomber, but also to permit the French 
to maintain a constant airborne alert. 
According to the Clostcrmann state- 
ment. not denied by the defense min- 
ister who was present, the French arc 
planning to utilize their 50 Mirage 
bombers in the following wav: 

Twelve aircraft will remain in the air 
at all times. Another 12 will remain 
on the ground on a 4-min. alert while 
a third batch of 1 2 aircraft will be on a 
45-min. alert. Under this example, the 
remaining 14 aircraft would be tied up 
by normal overhauls. 

Under this example, Clostermann 
said, the 12 aircraft on air alert would 
be refueled every hour in order to be 
able to carry out their assigned mission. 
Several deputies expressed alarm over 
the costs involved, citing USAF cost 
figures for permanent air alert. 

Defense Minister Messmer, in an- 
other portion of the debate, also dis- 
closed that the U. S. government, last 
September, offered to sell France a late- 
type, non-missile-firing hunter-killer 
submarine. Such a purchase would 
help the French speed up crew training 
for its own missile-firing submarines. 

Messmer said the U. S. offer was 
being studied and a decision would 
soon be announced. He described the 
U. S. offer as being proof that President 
dc Gaulle's nuclear defense policy was 
correct, saying that the U. S. offer "was 
the first proposition worthy of interest 
that has ever been made to our country 
in this domain." A somewhat similar 
offer had been made to France by the 
Eisenhower Administration. 


Orbital ICBM Defense 

Washington— New ICBM air defense 
concept know'u as Sorti (satellite orbital 
hack and intercept), is under study by 
General Electric's Missile and Space Sys- 
tem Division with partial support from 
the Advanced Research Projects Agcncv 
(AW Nov. 5. p. 23). 

The Sorti concept resembles the ear- 
lier Bambi in that it would use satellites 
to intercept enemy ICBMs during the 
midcourse of their trajectory. But un- 
like Bambi, in which a single satellite 
served both to detect ICBMs and to 
automatically launch interceptor missiles. 
GE proposes to use separate types of 
satellites for detection and for intercept. 
Interceptor satellites would be launched 
under ground control to minimize satel- 
lite complexity and assure positive con- 
trol. 

Bambi required that satellites orbit 
over the Soviet Union, where they would 
be vulnerable to countermeasures and 
might precipitate an incident. Sorti 
satellites would be placed in an inclined 
sviichronoiis (22.300-mi.) orbit so they 
would trace out a figure-eight path over 
the Atlantic and Pacific oceans. 
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Army Prepares to Expand Pilot Training 


By Larry Booda 

Washington— Army aviation will pro- 
duce more pilots than the Air Force in 
Fiscal 1964 for the first time since the 
air service broke awav from the Armv 
in 1947. 

Training commands arc being pre- 
pared to accept a total of 2.800 officers, 
warrant officers, reserves. National 
Guard and foreigners under the military 
aid programs in Fiscal 1964. Of this 
number. 2.400 officers and warrant offi- 
cers will come from the regular Army. 
In addition. 1,600 already-rated pilots 
will he given instrument flight training 
and training for transition from fixed- 
wing to rotary-wing aircraft, rotary-wing 
to fixed-wing, and single-engine to twin- 

The increases directly reflect the 
Army's request for funds to initiate pro- 
curement of 1.600 new aircraft in Fis- 
cal 1964 (AW Jan. 21, p. 26). Air Force 
is seeking 964 aircraft and Navv has 
asked for 6S1 in Fiscal 1964. 

Army aviation officials said it is a firm 
policy that all men entering flight train- 


ing must have Army service experience 
before being accepted. No outside 
sources for flight training will be sought. 

This is how the pilot training pro- 
grams of the three services compare: 

• Army. Of the 2.400 regulars who will 
enter initial flight training, 800 will be 
officers and 1,600 will be warrant of- 
ficers. Of the 2,S00 total for Fiscal 
1964. which includes about 300 reserve 
and National Guard officers and 100 
foreign officers. 1,200 will receive fixed- 
wing training and 1,600 will receive 
rotary-wing training. The attrition rate 
used for planning purposes is 25%. 
This would produce a pilot output of 
1,800 for the regular Army and 300 for 
the other categories. The regular Army 
total for Fiscal 1964 will be about 425 
higher than Fiscal 1963. 

• Air Force. Expected number begin- 
ning training in Fiscal 1964 is 2.361. 
of which 1,500 will become pilots. The 
planned attrition rate is 36% . In Fiscal 
1963. 1.385 pilots arc expected from 
2.0S3 trainees, an attrition rate of 33%. 
In Fiscal 1962, 1,304 pilots were ob- 
tained from 1,89S trainees, an attrition 


rate of 31%. Air Force also trained 
120 foreign pilots in Fiscal 1962. All 
Air Force flight students are officers. 

• Navy. The Navy training rate has 
held steady for three years. For Fiscal 
1964. 1.700 pilots are expected from 
2.550 trainees. The attrition rate has 
averaged 34%. Of the 1,700. 1.100 arc 
Navy. 500 are Marine Corps and 100 
are foreign military aid students. Of 
the Navy and Marine pilots who fin- 
ished flight training. 60% began as of- 
ficers and 40% began as aviation cadets. 

Initial flight training in the Army is 
conducted under contract. Fixed-wing 
primary training is centered in a com- 
plex of airfields in the vicinity of Ft. 
Rucker in southeast Alabama. The con- 
tractor. which furnishes both instructors 
and aircraft, is Ross Aviation. Inc. Pri- 
mary training includes instrument flight 
training for all new pilots. 

Rotary-wing training is centered 
around Camp Woltcrs at Mineral 
Wells, Tex,, west of Ft. Worth. South- 
ern Airways is the contractor. In this 
instance Army aircraft are used. 

Instrument flight training of alrcady- 



Hiller OH-5A Makes 20-min. First Flight 

OH-5A, Hiller Aircraft Corp.’s entry in the Army's light observation helicopter (LOH) competition, made a 20-min. first flight Jan. 26 
at Palo Alto. Calif. The single-turbine 011-5 A was flown by Hiller Test Pilot Larry Lape around the company flight line area. Five OI I- 
5A prototypes, each powered by an Allison T63-A-5 gas turbine engine producing 250 slip., will be evaluated by the Army early next year. 
Hiller design is fitted with an automatically stabilized rotor system similar to that being produced for the company’s L4 piston-engine 
helicopter (AW June 25, p. 91). Bell Helicopter’s OH-4A was the first of the LOH aircraft to fly (AW Dec. 17. p. 30). 
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rated pilots is also a contract service. 
Ross Aviation performs this training at 
Ft. Sill, Okla., using its own aircraft. 
Beginning July 1, a switch from single- 
engine to twin-engine aircraft will be 
made. These will also be contractor- 
owned. The aim of this course is to 
have every rated pilot hold an instru- 
ment rating. These ratings follow those 
prescribed by the Federal Aviation 
Agency and the military services. 
Army's Goal 

Economy is the Army's primary man- 
agement aim in its flight training pro- 
gram, Brig. Gen. Robert R. Williams, 
commandant, U. S, Army Aviation Cen- 
ter, Ft. Rucker, told a meeting of the 
National Aeronautical Services Assn, 
here last week. Association members 
hold Army contracts for flight training 
and aircraft maintenance. 

Since the Army's training require- 
ments have fluctuated widely, Williams 
said, contractor training operations cost 
less by eliminating the need for the 
Army to assume the costs of operating 
additional bases. 

The Army is also looking into the 
possibility of using off-the-shelf, twin- 
engine equipment Tor transitional train- 
ing of single-engine fixed-wing pilots. 
These have been requested in the Fiscal 
1964 budget. If the funds granted are 
insufficient for the number of aircraft 
needed, a leasing arrangement may be 
used for the duration of the transition 
program. 

Another reason for wanting off-the- 
shelf aircraft, he said, is to maintain 
a pool of training aircraft which would 
not be raided lor operational needs 
whenever a military emergency arises. 
This has happened in the past, he said. 

Maintenance supply problems would 
be simplified with off-the-shelf aircraft. 
Williams said. Commercial sources in 
many parts of the country could be 
used, bypassing the need for an Army 
inventory of spare parts. 

Army is concentrating on using twin- 
engine aircraft for transition and instru- 
ment training because in the near fu- 


Injun 1 Performance 

Injun 1 satellite launched June 29. 
1962 to measure space radiation re- 
sumed operation Jan. 17 after an unex- 
plained silence of about three weeks. 

On Dec. 25, when Injun failed to 
respond to earth interrogations, it was 
in sunlight continuously, but when it 
again became operational, satellite was 
in earth's shadow one-third the time. 
This suggests the trouble may be due to 
ioniaation radiation degradation of trail- 
sistors which partially heals itself when 
satellite supply voltage is reduced or re- 
moved (AW Jan. 14, p. 32; Jan. 21. 
p. 85). 


lure, the Army will have no more 
single-engine aircraft. The operational 
fixed-wing aircraft will be the dc Havil- 
land CV-2A Caribou, Grumman 
PV-1A Mohawk and the Becchcraft 
U-8 Seminole series. 

Transition training is now concen- 
trated at Ft. Rucker. Task was assigned 
formerly to each of the six armies 
of the Continental Army Command. 
About 350 pilots are expected to take 
the transition training in Fiscal 1964. 
Pilots of twin-engine helicopters such as 
the Vertol CH-47A Chinook will not 
require transition training because the 

E roblem of asvmctrical thrust resulting 
om loss of one engine does not exist. 
All helicopter pilots are also being 
given instrument flight training. 

Williams said there had been some 
criticism of the policy of contracting 
for flight training. Critics claimed that 
military indoctrination suffered. This 
criticism was met, he said, by pointing 
out that every man taking flight training 
was already well indoctrinated, and a 
short period under civilian instructors 
would have little effect. 

Workload Increases 

Association members were assured 
that their Army aircraft maintenance 
workload would increase with the rise 
ill the operating inventors', in spite of 
the activation of the Army Aero- 
nautical Depot Maintenance Center 
(ARADMAC) located at the Naval Air 
Station. Corpus Christi, Tex. 

For the first time, Army is performing 
its own major aircraft overhaul and re- 
pair at a government facility. It is 
located in the buildings of the former 
Navy Overhaul and Repair Dept, there. 
A pool of trained civilians was available 
when the Navy closed down its opera- 
tion there two years ago. 

The Army’s aim is to perform about 
40% of its own overhaul and repair 
work, and contract for the remainder. 

NASA Space Pilots 
Assigned Specialties 

Washington — National Aeronautics 
and Space Administration's 16 space 
pilots have been assigned specialty areas 
covering complete systems and major 
subsystems for manned flight. 

Marine Lt. Col. John H. Glenn, Jr., 
has been assigned the over-all Apollo 
spacecraft, and USAF Maj. Virgil Cris- 
som has been assigned the Gemini 
capsule. 

Other assignments among the first 
group of astronauts are: Lt. Cdr. Scott 
Carpenter, lunar excursion module, and 
Cdr. Walter M. Schirra, Jr., operations 
and training for both Apollo and 
Gemini programs. 

Maj. Gordon Cooper, prime Mercury 
Atlas-9 pilot, and Cdr. Alan B. Shepard, 


Jr., his backup, will receive other assign- 
ments at the conclusion of the MA-9 
mission, which is now scheduled for 
Apr. 2. Maj. Donald K. Slayton, who 
has been disqualified for space flight be- 
cause of a minor heart ailment, will con- 
tinue as the coordinator of astronaut 

All seven original pilots had been as- 
signed specialty areas cither in Mercury 
spacecraft systems or launch vehicles. 

These are the assignments for the 
newly-selected pilots: 

• Trainers and simulators, Niel A. 
Armstrong. 

• Boosters and abort systems, USAF 
Maj. Frank Bonnan. 

• Cockpit layout, and Systems integra- 
tion and pilot displays. Navy Lt. Charles 
Conrad, Jr. 

• Recovery and re-entry systems for 
Gemini and Apollo, and the landing 
system for the lunar excursion module, 
Lt. Cdr. James A. Lovell, Jr. 

• Electrical and sequential systems and 
mission planning, Elliot M. See, Jr. 

• Communications instrumentation and 
range integration, USAF Capt. Thomas 
P. Stafford. 

• Flight control, USAF Capt. Edward 
H. White, 2nd. 

• Environmental control system and 
personal and survival equipment, Lt. 
Cdr. John W. Young. 


Gemini Recovery 

Series of 19 tests qualifying back-up 
parachute recovery system, for use on 
early Gemini unmanned test flights in 
the event the paraglider system has not 
been qualified in time for these missions 
(AW Jan. 28, p. 55), has been success- 
fully completed at El Centro, Calif., 

tics and Space Administration Manned 
Spacecraft Center personnel. 

Parachute system is made by North- 
rop’s Ventura Div. 

boilerplate Gemini spacecraft, with ini- 
tial trials checking tile bridle which 
attaches the spacecraft to the chute at a 
55-dcg. angle from the horizontal. 

Parachute recovery system includes an 
18-ft. dia. ring-sail drogue and an 84-ft. 
dia. ring-sail main chute packed in a 
rendezvous and recovery system canister 
which also includes the Gemini radar re- 
covery aid. It is essentially a sealed-up 
Mercury parachute recovery system. 

Drops were made from a USAF Lock- 
heed C-130 from 10,000 ft. First four 
tests used only the drogue chute to de- 
termine descent rate. Two simple weight 
drops followed to check strength char- 
acteristics of the main chute, and the 
entire system sequencing was studied 
beginning with the seventh drop. (See 
p. 66 for Mercury soft-landing tech- 
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Nuclear Issue May Cause Canadian Elections 

Ottawa, Canada-U. S. State Dept, comment on Canadian acquisition of nuclear 
weapons added new fire to the controversy last week after debate over the issue in 
Canadian Parliament had left the issue still unresolved and confused. 

One result may be a call for a national election by Canadian Prime Minister John 
Diefenbaker. possibly basing his stand on charges of U. S. interference in Canadian 
affairs. Tire opposition Liberal Party had stirred debate in Parliament over nuclear 
armament the week before, in hopes of forcing Diefenbaker to commit himself on 
the question. 

Diefenbaker said during the two-day debate that Canada had agreed to contribute 
nuclear-capable forces to both the North American Air Defense Command (NORAD) 
and the North Atlantic Treaty Organization, but said no agreement had been made 
to arm them with warheads. 

lie said it was understood that the weapons should be available under some 
form of joint control, which was still the subject of negotiations with the U.S. 
Responded the State Dept. ''These discussions have been exploratory in nature; the 
Canadian government has not as yet proposed any arrangement sufficiently practical 
to contribute effectively to North American defense." 

Diefenbaker 's Progressive Conservative Party, is 17 scats short of a majority in the 
264-seat House of Commons, has evaded taking a strong stand on the acceptance 
of nuclear weapons, now advocated by the Liberal opposition party. Public opinion 
polls show a slight majority of Canadians favoring nuclear arms, but observers think 
the U. S. intervention point might sway some voters to support the Conservatives. 

Parliament debate was prompted by public concern over the $700 million cost of 
weapons systems Canada has purchased for its NORAD and NATO forces. I he 
systems, Bomarc anti-aircraft missiles. F-101B jet interceptors. CF-104 jet reconnais- 
sance-strike fighters and Honest John tactical rockets, arc designed primarily to use 
nuclear warheads. 

After Diefcnbakcr's noncommittal statement in the debate, the issue was further 
clouded when Canadian Defense Minister Douglas S. Harkncss said the government 
had decided to accept nuclear weapons. Harkncss later said this was his interpreta- 
tion of Diefcnbakcr’s speech and said lie had not cleared the statement with the 
Prime Minister. 

Lester B. Pearson, leader of the opposition Liberals, used the debate to accuse 
the Conservatives of failing to live up to the NATO and NORAD commitments. 
Pearson said his party had reversed its previous stand against the weapons and advo- 
cated their acceptance to bolster allied faith in Canada. 


LEM Subcontracting Advanced 


Washington— Grumman Aircraft En- 
gineering Corp. and National Aeronau- 
tics and Space Administration have 
nearly completed the subcontractor list 
for major Apollo lunar excursion module 
(LEM) systems. Grumman will begin 
negotiations with the companies within 
the next few weeks. 

In addition, NASA and Grumman 
have completed negotiations on the 
LEM prime contract, which resulted 
in Grumman receiving a cost-plus-fixcd- 
fee award totaling S3S7.9 million. 

Rockctdync Div. of North American 
Aviation and a contractor not yet se- 
lected will conduct parallel programs on 
the lunar descent braking engine, which 
will be designed to permit the bug to 
land on the surface of the moon at zero 
velocity. Rockctdync contract calls for 
a throttleable helium injection engine 
with a thrust range of 1,000-10,000 lb. 
This engine uses a gross aeration ap- 
proach with the gas introduced up- 
stream of the injector plate. 

The other contract for the variable 
aeration approach is essentially open. 
Major competitors arc United Tech- 


nology Center, proposing wide-range 
throttling using deep aeration (AW 
Dec. 23, p. 13); Aerojet-General Corp., 
and Thiokol Chemical Corp., both us- 
ing the pin and orifice (pintle) approach 
(AW Nov. 26. p. 91). 

Bell Aerosystems was selected to 
build the fixed-thrust engine to be used 
for lunar takeoff and rendezvous with 
the Apollo command module in lunar 
orbit. This hvpergolic, pressure-fed en- 
gine will have an ablative nozzle and 
will develop a thrust of about 4,000 lb. 

Hamilton Standard Div. of United 
Aircraft Corp. was selected to provide 
the bug's environmental control system. 

As prime contractor. Grumman will 
fabricate the vehicle structure and land- 
ing system. Grumman also will inte- 
grate the reaction control system, using 
thrusters and valves as well as test data 
developed bv Marquardt Corp. 

In addition, Grumman may retain 
the integration responsibility for the 
other major svstcms-electrical and se- 
quential, communications and instru- 
mentation and stability and control. 
This means the company will buy com- 


ponents such as electronics and valves 
and assemble them into systems them- 
selves, rather than award subcontracts to 
other companies to provide complete 
subsystems. Grumman may decide to 
hold separate competitions for the major 
components in these systems. 

News Digest 


Explorer 14 radiation-measuring satel- 
lite, which stopped transmitting scien- 
tific information to ground stations on 
Jan. 10 (AW Jan. 28, p. 32). resumed 
normal operation on Jan. 29. Space 
agency said a temperature change or 
increased periods in sunlight may have 
cleared up trouble in the satellite's en- 
coder, which controls the order in which 
telemetry is fed to the transmitter. 

Short Brothers and Harland has sub- 
mitted the Vought-Hiller-Ryan XC- 
142 A tilt wing V/STOL transport (AW 
Jan. 14, p. 60) to Royal Air Force as 
an entry in the OR-351 tactical trans- 
port competition. If accepted, airplane 
would be built under licence at Belfast. 

Philco Corp. was selected last week 
bv National Aeronautics and Space Ad- 
ministration to undertake responsibility 
as the prime integrations contractor for 
the Integrated Mission Control Center 
(IMCC) which will control and com- 
mand NASA's manned spacecraft mis- 
sions. Center (AW Dec. 24, p. 52) will 
be situated in Houston. 

India is dropping plans to build the 
Soviet Mi-4 piston-powered helicopter 
on the grounds that the number re- 
quired docs not warrant manufacture 
in India. Deliveries have been made 
or arc in process for all the Mi-4s India 
plans to buy. India still is negotiating 
with France to manufacture the Alou- 
ettc 3 helicopter and its Turboineca 
Artoustc 3 engine in India. 


Polaris Surcharge 

London— Great Britain will pay a 5% 
surcharge over production costs of Po- 
laris A-3 missiles as the nation's con- 
tribution to U.S. research and devciop- 

Prinic Minister Harold Macmillan 
also told Parliament that Britain will 
have four or five Polaris submarines com- 
pleted by 1968 and that there will be 
no R&D payments on A-l and A-2. 

Royal Air Force Bomber Command, 
the Prime Minister said, will be assigned 
to a new NATO nuclear force although 
terms have vet to be completed. Bomber 
Command will retain its national iden- 
tity and will be immediately available 
on orders from British government. 
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AIR TRANSPORT 


Florida Traffic Reflects January Pickup 


Carriers hopeful of record passenger volumes after 
early slump due to cold weather, Cuban crisis fears. 

By James R. Ashlock 

New York-Mid-January pickup in Florida tourist traffic lias raised airline 
hopes that their substantial increases in seat capacity this season will be 
justified by record passenger volumes. 

Fears were prevalent earlier that the Cuban situation, plus unseasonably 
cold weather in Florida, might adversely affect the tourist migration for the 
full winter. While these factors discouraged some pre-December travel, 
January results point to a definite improvement in airline bookings. 

But Florida is feeling the impact of 7 ; — 


improving jet service to other winter 
resorts, particularly to the Caribbean 
islands and the Southwestern U.S. Pan 
American World Airways reports its 
boardings at Miami for island points 
are up 30% over this time last year, 
and flights to Puerto Rico last week 
were operating with 91% load factors. 
Some airline sources view this as evi- 
dence that more people arc splitting 
their vacation time between Florida 
and the Caribbean or using Miami as 
a gateway. 

"Promotion of the Southwest is also 
increasing now that direct jet sendee 
is available from the East Coast." an 
airline official said. "We know that 
many people who once went to 
Florida annually are now going to 
Arizona and Las Vegas for a change." 

A puzzling trend has developed in 
Florida travel, with traffic building up 
to Jan. 1. then dropping off sharply 
until mid-January. This has been 
evident in the last two years. 

Weather is being blamed as the main 
reason for the unusual trend, since 
northeast Florida experienced unsea- 
sonable cold both years. 

"All the weather stories about north- 
ern Florida’s cold were written with a 
Miami, dateline," an Eastern Air Lines 
spokesman said, "and while the weather 
in Miami was actually quite warm, 
people assumed it was cold there also 
since that's where the stories were sent 

Consequently, the airlines have asked 
the national wire sendees to be more 
explicit in giving Florida's weather pic- 

Despitc such problems, officials of 
the seven trunk airlines sewing Florida 
report traffic growth percentages which 
indicate the tourist movement is ex- 
ceeding last year's volume, and the 1962 
season was generally considered a good 


I he seven trunk carriers sewing 
Florida report traffic growth percent- 
ages which indicate the Florida move- 
ment is exceeding last year's volume. 

Incomplete figures compiled by the 
Florida Development Commission 
show that of the estimated 13 million 
persons visiting Florida in 1962. about 
12%, or 1,560,000, traveled by air. 

"We know that the 1962 tourist to- 
tal is in the neighborhood of 2% more 
than in 1961,” an official said. “Air 
travelers constituted 11% of the total 


Douglas 2086 Decision 

Douglas Aircraft Co. has decided to 
go ahead with production of the Doug- 
las 2086 short-haul turbojet, subject to 
approval of the company's directors. 

The aircraft, designated the DC-9, will 
be powered by two Pratt & Whitney 
JT8D-1 engines producing 14.000-lb. 
thrust, rather than the P&W JTF10A-6 
engines considered earlier (AW Apr. 16, 
p. 40). Selection of the JT8D-ls, now 
being used in the Boeing 727, was based 
on the savings expected from the favor- 
able time between overhaul on these en- 

Last year, the company said it would 
not proceed with production unless it 
had firm orders for 125 aircraft- 

Airline interest in the British Aircraft 
Corp. BAC 111 influenced the Douglas 
decision. Company officials point out 
that Mohawk and Bonanza airlines in- 
tend to purchase the aircraft, and Amer- 
ican Airlines is ready to purchase either 
the DC-9 or BAC 111 within tile next 
four months. 

Production could begin "almost im- 
mediately" since all basic engineering is 
complete. Douglas said. Development 
cost was estimated at SS0 million, with 
a sales price of S3 million per aircraft for 
delivery beginning in 1966. 


in 1961, and we expect they accounted 
for almost 12% in 1962.” 

While the commission has little in- 
dication yet of the Januarv-March 
tourist volume, its officials feel the 
handicaps of bad weather and the Cu- 
ban scare arc now over. Thus, visitors 
who stayed away in Octobcr-Decembcr 
are expected to travel in early 1963. 

"We ordinarily don't get the first 
killing frost in Florida before mid-De- 
cember,” a commission spokesman said. 
"But we had freezing weather this sea- 
son as early as Nov. 20.” 

While increased capacity and greater 
availability of jet service are being cred- 
ited with accelerating Florida traffic, 
the airlines feel that fare reductions ini- 
tiated this season are an equal influence. 

Eastern Air Lines on Dec. 7 cut 1 5% 
off fares for persons flying between noon 
Monday and noon Friday, provided 
their trip lasts not fewer than eight or 
more than 22 days. Eastern also ex- 
tended half-fare privileges to children 
under 19 years of age accompanied by 
adults. While the lower fares arc offered 
throughout Eastern's system, they were 
adopted primarily for the Florida season. 

United offered a Sky Bus DC-6 sen- 
ice twice daily from Pittsburgh and 
Cleveland to Miami, with a S3 1.43 
one-way fare from Cleveland and S48.57 
from Pittsburgh on the 70-passenger 
aircraft. Northeast Airlines last week 
asked for Civil Aeronautics Board 
authority to offer a S59 jet coach fare 
from New York to Miami, a result of 
Northeast's shifting night jet coach 
flights to daytime operations. 

National Airlines' "triangle fare" of- 
fers sen-ice to California via Florida for 
only S25 more than the regular trans- 
continental rate. 

Eastern and National said it was too 
early to evaluate the effect of their 
special fares on total Florida traffic. But 
United said that in the week ending 
Jan. 26. approximately 27% of its total 
Florida bookings were on Sky Bus. 

The Midwest, rather than the North- 
eastern states, has generated the greatest 
increases in Florida traffic this season. 
Northwest Airlines. Delta and United 
arc reporting traffic increases from 
20-60% out of Midwestern cities, while 
East Coast carriers such as Eastern and 
National were only maintaining last 
year's levels prior to January. 

Sources feel this reflects the greatly 
expanded increase in service, particularly 
jet flights, from the Midwestern states, 
a factor complemented by the earlier 
arrival of sub-freezing weather there. 
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Individual airline reports indicate the 
over-all Florida traffic picture: 

• Northwest— Spokesmen say that 

Northwest’s traffic from Chicago to 
Miami is up 30-60% this January' over 
the same month in 1962. "So far as 
we're concerned, it looks like a record 
year," a Northwest official said. "We're 
paralleling our increase in scat capacity 
with passenger volume growth." North- 
west liad three jet flights from Chicago 
to Miami last year, and has increased it 
to five this season. The airline has 
geared its whole domestic schedule to 
concentrate on the Florida market, re- 
sulting in unexpected routings, such as 
direct, one-plane Electra service to 
Miami from Billings. Mont. 

• Delta— Increasing system-wide seat 
capacity into Florida by 20%. Delta 
reports a 40% increase in Miami- 
bound traffic from Detroit and 22% 
from Cincinnati. Chicago traffic, due 
mainly to competition from Northwest, 
is holding to about January, 1962. levels. 
Bookings for Februarv-April from De- 
troit and Cincinnati arc running 20- 
50% ahead of the same three months in 
1962. 

• National— With February and March 
advance bookings exceeding last year's 
volume. National officials arc terming 
the Florida market as very encouraging. 
The carrier is offering 12 round trips 
daily this season from Boston and New 
York to Florida. Whereas early January 
business approximately equaled that of 
the same period last year, the mid- 
month pickup indicates business 
through February will exceed the com- 
parable period of 1962 by 5-10%. 

• F.astem— Traditionally the largest of 
the Florida service airlines. Eastern suf- 
fered a 5-6% drop in traffic from mid- 
Dcecmber to mid-January. "But a 
strong pickup has been evident in the 
last half of January." a spokesman said. 
Eastern now makes 40 daily jet flights 
into Florida from throughout its svs- 
tem, compared with only 21 in the fall 
months of 1962. This provides 31.000 
scats weekly to Miami, Tampa, Jackson- 
ville. Orlando. Palm Beach and Ft. 
Lauderdale. 

• United-A 66% boost in scat capacity 
to Florida points, most of it on the Sky- 
Bus service, has been accompanied by 
passenger increases that reached as high 
as 95% on United's non-stop jet 
schedules from Pittsburgh and Cleve- 
land to Miami. The increase indicates 
greater public acceptance of the jets on 
routes originally served with turboprop 
equipment. 

• TWA— Operating to Florida from the 
West Coast via St. Louis, TWA did 
not increase its schedule frequencies on 
the route this season. TWA seeks added 
business on its single Lockheed 1649A 
daily flight from St. Louis to Miami 
with an off-peak-hour "Beachcomber 
Service" fare of S94 round-trip. 


Secrecy on U.S. International Air 
Policy Stirs Fresh Controversy 


By L. L. Doty 

Washington— Implementation of the 
new U. S. international air transporta- 
tion policy got off to a bad start last 
week when an inter-departmental rift 
developed over how much of the policy- 
should be publicly disclosed. 

From its inccjjtion (AW Sept. 10, p. 
53) to its adoption last week by the 
White House, the policy has been kept 
under security wraps. This has evoked 
violent criticism from U. S. inter- 
national carriers who feel they should 
participate actively in formulation of a 
policy w'hich will have a direct effect on 
their operations. 

The issue came to a head last week 
when it was disclosed that Civil Aero- 
nautics Board Chairman Alan S. Boyd. 
Federal Aviation Agency Administrator 
N. E. Halabv and State Dept, repre- 
sentatives had made plans a week earlier 
to visit six European capitals and discuss 
the new policy with government offi- 
cials. It had been hoped this mission 
could be accomplished without full de- 
tails of the new policy being rescaled 
to the U. S. carriers. 

There were indications late last week 
that premature disclosure of the trip 
might cause it to be postponed or can- 
celed. The tour had been scheduled to 
begin Feb. 4, and include visits to Lon- 
don. Paris, Rome, Bonn. The Hague 
and Copenhagen. 

There has been dissension within the 


Multilateral Exchange 

Pans— Recommendations on the possi- 
bility of dropping the present bilateral 
method of exchanging air routes in favor 
of a uuilhTater.il system of exchange were 
sought by the Commission 011 Air Trans- 
port of the International Chamber of 
Commerce at a special meeting here last 

U.S. government and U.S. airlines 
are opposed to any change from the pres- 
ent bilateral method, und proposed in- 
stead that the ICC devote itself to 
eliminating various obstacles to improved 
air transport service. 

Before the meeting began, however, 
ICCs Air Transport Commission, in a 
written statement, said that “since 1944 
it has become obvious that oulv a multi- 
lateral system could give aviation the 
firm basis needed to enable it to con- 
front the problems to which its devel- 
opment has given rise." Paper also 
stated that the International Civil Avia- 
tion Organization (ICAO) was in favor 
of a multilateral system. 


White House policy committee about 
how much information should be given 
U. S. airlines. Those who favored with- 
holding of the basic policy facts felt 
that the airlines might attempt to 
scuttle the policy in the event they op- 
posed any part of it. Last week, Halabv 
disclosed the meetings planned with the 
six European countries, reportedly with- 
out consulting State Dept, or CAB, 

This action created new friction 
within the committee, which had ap- 
proved the final policy only after a 
number of compromises had watered 
down the policy initially recommended 
by private consultants. Airlines involved 
were to be briefed late last week on the 
theme the U. S. will adopt in discus- 
sions with the six countries. However, 
this action would come too late for 
U. S. carriers to take effective action, 
cither for or against the policy. 

In addition to Bovd and Halabv, 
those making the tour are Frank Loy, 
FA.Vs assistant director of the Office of 
Policy Development; Philip II. Trezise, 
acting assistant secretary of state for 
economic affairs; and Edward Prentiss, 
planning adviser to the State Dept.’s 
foreign economic advisory staff. 

Essentially, the new policy calls for 
salesmanship and persuasion father than 
political pressure in negotiations with 
foreign carriers and their governments. 
The six-nation tour is the first manifes- 
tation of this new approach. Complete 
failure by the U. S. in September. 1960, 
to enforce capacity restrictions on 
Scandinavian Airlines System during 
bilateral talks in Copenhagen, along 
with several other recent unsuccessful 
attempts to attain U. S. goals in inter- 
national air transportation, are the prin- 
cipal reasons for this new philosophy. 

These arc other broad aspects of the 

• No attempts will be made to reduce 
capacity- now being offered on North 
Atlantic routes. U. S. belief is that 
present capacity should be held at a 
constant level until traffic increases 
to produce adequate load factors, 

• U. S. is not ready to grant new routes 
or new terminal points within this 
country'. However, there will be no 
move to cut back on routes or eliminate 
terminal points now being served in the 
U. S. bv foreign flag carriers. 

• U. S. will urge that more vigorous 
attempts be made to develop the North 
Atlantic market. The U. S. will no 
longer place stress on its share of the 
North Atlantic market, but will view 
market expansion as the most beneficial 
way of accommodating all North At- 
lantic competitors. 
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Independence of Four Territories May 



EAA TECHNICIANS remove a Rolls-Royce Avon powerplant from one of the airline’s 
three Comet 4s at the company’s overhaul and maintenance base at Nairobi Airport. Under 
present system of progressive maintenance each of three Comets flics 14 days, spends live 
days of the third week in a block check. 


By Roliert H. Cook 

Nairobi, Kenya— East African Airways 
is entering a period of retrenchment 
and consolidation in preparation for 
political and economic problems that 
may arise from the independence of its 
four territorial owners— Kenya, Tan- 
ganyika. Uganda and Zanzibar. 

As one of East Africa’s most profit- 
able businesses, EAA is aware that it 
may find itself caught in an ownership 
tug-of-war between the countries, or the 
subject of heavy new taxation by all 
four. In any event, it is prepared for 
a demand that Africans be given more 
employment and responsibility in the 
company. 

Kenya, as the most heavily populated 
and developed of the territories, holds 
the key to EAA’s future. Exactly how 
much influence Kenya’s political for- 
tunes may exert on the airline cannot 
be realized fully until after the territory 
becomes independent in the near 

Tanganyika and Uganda are inde- 
pendent and Zanzibar also will be re- 
linquished by the British very soon. 
African leaders envision the eventual 
formation of an East African Federation 
that would include these territories and 
Northern Rhodesia and Nvasaland. 

But it may be many years before 
such a federation can be achieved, if 

There arc two strong political par- 
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EAA COMET 4 cn route from Johannesburg. South Africa to London, makes stop at Nairobi. Fleet of three Comets is used on pre- 
dominantly north-south routing, plus service to India. Turn-around time on Comets has been reduced to less than 45 min. 


Give East African Airways New Problems 


ties in Kenya now. both battling for 
control of the country, while a third 
faction wants a large segment of North 
Kenya split from the independent ter- 

Uganda, in turn, is an independent 
British protectorate but conducts its 
affairs under the strong influence of 
controlling tribes who do not always 
agree with the Kenya leaders. Zanzibar 
has prospered under a British-appointed 
sultan for years and might be expected 
to prefer a continued alliance with the 
British. Tanganyika probable would 
favor a federation if it was not dom- 
inated bv Kcnva politics. 

One of the few areas of mutual agree- 
ment between the territories is their 
backing of the "Uliuru" (independ- 
ence) movement, a factor strongly 
affecting airlines in most African na- 
tions (AW Jan. 14. p. 40: Jan. 21 p. 45; 
Jan. 28, p. 42). Indicative of this sup- 
port is the fact that one of Tanganyika’s 
first independent actions was the re- 
naming of famed Mt. Kilimanjaro as 
“Uliuru Peak.” 

Rapid pace of the British govern- 
ments withdrawal from Kenya is also 
causing concern at EAA. With eight 
consecutive years of profit, the airline 
has been geared to a continued growth. 
It now finds itself tied to a demanding 
schedule of aircraft payments for three 
Comet 4s and three Fokker F-27s at 
a time when political unrest in Kcnva 
is diluting its best sources of revenue- 


annual travel to Europe bv British civil 
servants and white settlers. 

Nearly 7074 of EAA’s annual 
revenue is earned by the international 
Comet flights. The airline could be 
placed in a precarious financial position 
by any decrease in this traffic. Its net 
profit for 1961 was S759.000, and while 
international traffic was high last vear, 
EAA foresees a definite downward trend 


following Konya's independence. 

There is also the concern that EAA 
mav eventually suffer at the hands of 
its one-time benefactor. British Over- 
seas Airways Corp. Once they gain in- 
dependence. the East African territories 
arc not likely to have sufficient finances 
to afford purchase of more equipment 
by EAA. BOAC. EAA, Central African 
Airways and South African Airways 



NAIROBI AIRPORT, nt Embakasic, is hub of internal EAA operation screed by Fokker 
F-27s and Douglas DC*3s. Airport is surrounded by Royal Nairobi Game Park. 
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Which part is more important? 


The answer, of course, is neither. In an aircraft 
engine every part must perform reliably. 

That’s why Pratt & Whitney Aircraft builds its 
pins and pistons, bearings and bolts, cases and 
crankshafts with exceptional care. Each part is 
soundly designed and precisely engineered. Each 
is shaped to exacting tolerances. Quality is checked 
by metallographs, spectrographs, stress rigs, 
x-rays, and sonic probes . . . then rechecked by 
exclusive Pratt & Whitney Aircraft tests that leave 
nothing to chance. Even after a part enters service, 
its quality is under constant review. Whenever 
an improvement is developed through laboratory 


testing or field evaluation, it is rapidly integrated 
into part design and the manufacturing process. 

This accent on dependability is the reason why 
Pratt & Whitney Aircraft 
original equipment parts per- 
form so reliably and economi- 
cally. More than 4,000 high 
quality parts are quickly 
available for repair or overhaul 
direct from Pratt & Whitney 
Aircraft or from its authorized 
distributors in the United 
States and Canada. 



Pratt & Whitney Aircraft 
Canadian Pratt & Whitney Aircraft Co., Ltd. 


have been participating ill an interna- 
tional revenue pool, and there is a ques- 
tion of how long this agreement will 
stay in effect after independence. 

EAA originally had a seven-vear de- 
preciation rate and 25% residual value 
on its Comets and F-27s but last year 
it followed the lead of BOAC by carry- 
ing depreciation back to 1960 on a 
fivc-vcar and 15% formula. 

Now' the airline is concerned over 
BOAC’s order for British Aircraft Corp. 
VC.10 turbojets as a replacement for 
Comets. EAA will be unable to com- 
pete against the larger aircraft and fears 
that it may be unable to retain its share 
of international traffic. 

Comets are now' used on seven flights 
a week connecting Nairobi and London 
via Bengazi, Libya. Three other weekly 
flights originate at Johannesburg, 
South Africa: Dai-cs-Salaam. Tangan- 
yika. and Entebbe. Uganda. Load fac- 
tors on these routes have reached S0% 
during peak travel seasons. Twice-a- 
week Comet service is also provided 
between Nairobi and Karachi. Pakistan, 
and Bombay. India. 

The 12,500-mi. route network of the 
Comets presents some navigational 

gational aids on the Nairobi-Karaehi or 
Entcbbc-Bcngazi routes. Celestial 
navigation must be used for periods as 
long as three hours on each route. 
None of the aircraft is equipped with 
either Doppler or Dectra navigation 
systems, and EAA feels that the extra 
cost of adding a navigator to the crew' 
would outweigh the advantages. Com- 
munications also are a problem in areas 
such as the Sudanese and Libyan des- 
erts. where only high frequency radio 
transmission is available. 

Annual utilization on the Comet 
fleet now stands at 10.S00 hr. and EAA 
has instituted a system of progressive 
maintenance under which one aircraft 
flics 14 days and spends the next five 
in a block check. Seventeen of these 
checks is the equivalent of a major 

All overhaul is done at the company's 
Nairobi base, with the exception of the 
Avon engines which arc handled by 
Rolls-Royce in Britain. EAA also oper- 
ates nine Douglas DC-5s and three 
Canadair C-4 Northstars. The airline 
handles contract overhaul for other 
DC-5 operators such as Aden Airways 
and hopes to perform F-27 engine over- 
hauls for carriers such as Sudan Airways 
and DETA, the Portuguese airline. 

EAA is generally opposed to first- 
class fares. It prosides only 12 first- 
class seats on the Comets, with the bal- 
ance in economy configuration. In a 
round-trip Nairobi-London comparison, 
first-class fare would be SI, 272 and 
economy S627. More than 90% of its 
regional revenues are excursion fares 
and no domestic first-class is provided. 



Today the airline employs 2,283 
people, of which 1,136 are Africans and 
604 are Asians. The Asians perfonn 
most of the skilled maintenance work. 

As the independence movement has 
grown-bringing with it a higher degree 
of African participation in government 
—more demands have been made that 
EAA employ African pilots. The air- 
line contends it cannot support the cost 
of a training program for such pilots, 
but will employ qualified Africans. 

A similar problem exists in the main- 
tenance area. EAA said. On-the-job 
training and apprentice programs have 
been tried in the past, but the major 
problem has been to find Africans with 
cither the basic qualifications or the 
licenses needed. There arc a few Afri- 
can stewardesses. 

While EAA concedes that indepen- 
dence will bring new problems, the air- 
line remains optimistic that its success- 
ful 16-vear history under a colonial “fed- 
eration" will be respected and recog- 
nized by the new African leaders. 

Main cause for this optimism is the 
East African Common Services Organi- 
zation which is responsible for the de- 
velopmcnt of all communication and 
transportation facilities within the four 
territories. Performing the complex 
functions of both a Federal Aviation 
Agency and a Civil Aeronautics Board, 
the organization has been responsible 
for the provision of navigation and land- 
ing facilities and will now undertake bi- 
lateral negotiations for each of the gov- 
ernments. The first of these negotia- 
tions will take place with the Congo. 

EACS feels that, because of the vital 
nature and complexity of its work, it 
should be retained in its present form. 
Expanding the territories’ present sys- 
tem of navigational aids and providing 
more training for Africans will require 
far more financial aid than the organiza- 
tion has been receiving. 

If the new African governments in- 
sist on changing the basic structure of 
EACS. the organization fears that its 
effectiveness will be destroyed. 


Austrian Airlines Plans 
First Domestic Service 


Vienna— AUA Austrian Airlines plans 
to introduce limited scheduled domestic 
service this spring as a first step towards 
planned establishment of a national 
route network. 

Study group assigned by the carrier's 
new management last summer reported 
that domestic operations were prefera- 
ble to acquiring a majority holding in a 
company fonned with the purpose of 
operating the domestic network (AW 
Aug. 1 3. p. 50). 

New internal sendees to be inaugu- 
rated beginning Apr. 1 include oncc-a- 
dav round-trip flights between Vienna 
and Klagenfnrt via Graz and twice-a-dav 
round-trips between Vienna and Inns- 
bruck via Salzburg. 

Aircraft that will be used on the 
route are two Douglas DC- 3s purchased 
in December from Linje Flvg. a Swed- 
ish charter company. 

The aircraft also will be used to 
operate the carrier’s once-a-week night 
freight service between Vienna and 
London via Frankfurt. 

Beginning in April, the service will 
include an additional stop at Linz. 
Three weekly round-trip passenger serv- 
ices to connect Klagenfnrt and Inns- 
bruck will begin at the same time using 
Vickers Viscounts. 

Depending on the success of these 
initial internal sendees over a trial period 
of approximately one year, the Austrian 
carrier plans gradually to extend its 
domestic operations. 

Expansion of the sendee will necessi- 
tate purchase of several more short-to- 
medium-range turboprop transport air- 
craft. 

Aircraft under stud)' by the Austrian 
carrier include the Potez 840. the Max 
Ilolste Super Broussard. Ilandley Page 
Dart Herald and the Fokker F-27 
Friendship, according to Austrian Air- 
lines' technical director. Dr. Lambert 
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The Eye Specialist 


For the next week, the radar on this 
Astrojet won't see anything but Tulsa. 

Every time we overhaul a jet at our 
Tulsa base, the whole radar system is 
removed and taken completely apart. 

First, each part Is cleaned — of nico- 
tine stains, for one thing. 

(Cigarette smoke from the caDin gets 
in our Astrojet’s eye.) 


Then come lab tests— and 100% is 
the only passing mark. Transmitter 
signals are tested in a block of lead so 
they won’t fly around and hurt anybody. 

Next, we put in new parts (bearings, 
brushes, etc.), and put the units back 
together. And we shoot for even closer 
tolerances than when they were new. 

Now we set the system up in a tower 


to see if it knows where Tulsa is. And 
then, if it’s perfect, we test it again in 
the air on the Astrojet itself. 

The job takes 46 men— and each has 
a First or Second Class radio license. 
Quite a status symbol in radio circles. 

And this is just for the radar. Our 
total overhaul staff is 2300. Imagine 
what we do to the rest of the piane v 




Airline Economics Distorted, Delta Claims 


Washington— "Top-heavy" debt struc- 
ture of the major trunklines, caused by 
conversion of jet equipment, has created 
the "misleading impression" that the 
entire airline industry has financial prob- 
lems curable only by such measures as 
tile proposed American-Eastern merger. 
Delta Air Lines has charged. 

The accusation came in legal briefs 
filed preparatory to a Feb. 20 oral argu- 
ment on the merger before the Civil 
Aeronautics Board. 

Briefs filed by American and Eastern 
reiterated their arguments that the 
merger is an economic necessity - for 
Eastern, would save the combined com- 
panies SI 54 million a year in operating 
costs, and would improve service, pos- 
sibly at lower fares. 

Delta and National airlines fully sup- 
ported the CAB examiner's decision, 
which recommended the merger be re- 
jected (AW Dec. 5. p. 58). Delta con- 
tended that the industry's problems can 
be traced more to the larger carriers’ 
costly entry into a jet procurement pro- 
gram based on a traffic growth that 
foiled to materialize than to any exces- 
sive competition. Contributing to the 
problem were the business recessions of 
1060 and 1961. adverse publicity on the 
Electra, labor troubles, high introduc- 
tory costs of the jets and a poor market 
for the resale of surplus aircraft. Delta 
said. 

The larger trunks also appeared in 
worse financial condition because of the 
effect of their debt-equity raitios on net 
earnings. Delta claimed. With a “top 
heavy" debt burden, the high net oper- 
ating profits of 1962 were turned into 
an “after interest charges" loss. 

In contrast. Delta said, smaller air- 
lines with a better ratio of equity to 
debt and more realistic analysis of traf- 
fic growtli tailored their jet capacity to 

of $20 million for the first nine months 
of 1962. 

Eastern’s losses, the brief continued, 
were caused by its delay in ordering com- 
petitive jet equipment, uneconomic 
scheduling, a poor public image and a 
‘■published policy" of "smothering com- 
petition." By 1959. Eastern had com- 
pleted 25 years of profit, and approval 
of the merger would place 759? of the 
total trunkline traffic under the control 
of three carriers— the merged airline. 
Trans World Airlines and United Air 
Lines. 

National tenned the merger ns a 
“poison cure" for the industry's ills, 
and said that it would not only create a 
“super carrier" capable of dominating 
“virtually any market." but would also 
force smaller carriers into considering 
mergers themselves. 


National said that it would suffer a 
loss of more than $15 million a year if 
the merger is approved. Of the total, 
more than Sll million would be di- 
verted from the southern transcontinen- 
tal route, the airline said. 

Delta and National earned high 
profits last year on the new southern 
transcontinental routes. Merging of the 
two larger trunks would permit the 
joining of two separate routes in the 
South, creating a new southern trans- 
continental competitor for Delta and 
National. 

The two smaller carriers were also 
among a group of five, including Bruniff, 
Continental and Northwest, which re- 
cently startled the industry by declar- 
ing that the airlines are in a “healthy” 
financial condition, as opposed to East- 
ern's contentions that the industry is 
in critical financial condition (AW Dec, 
10. 1962. p. 58), Neither Delta nor 
National are members of the Airline 
Mutual Aid Pact, and their briefs oppos- 
ing the merger failed to mention what 
portion of their 1962 revenues were 
provided bv additional traffic gained 
from a strike of the Flight Engineers 
International Assn, against Eastern. 

Last y ear Eastern filed a subsidy appli- 
cation because of strike losses, and now 
estimates it will need about S25 million 
to break-even for the vear and realize a 
return on its investment. CAB is still 
considering whether to pennit flic pay- 
ment of SI 6 million to Eastern by other 
Mutual Aid Pact members, and the air- 
line notes that its subsidy needs will be 
increased by this sum if the Board does 
not approve the aid payment. 

American's brief maintains that Ex- 

solely with preserving the status quo as 
to the number and relative size of the 
airlines. At the same time, lie showed 

ice to the public, or about fares paid by 
the public." 

Wiser’* contention that the merger 
would be in violation of anti-trust laws 
was also refuted by American, which 
stated that the examiner “erroneously” 
applied merger standards involving un- 
regulated industries. Congress specifi- 
cally exempted the airlines from anti- 
trust laws in order to make public sciv- 
ice a decisive factor in airline mergers, 
the brief stated. 

American discounted claims that the 
industry is in a "healthy" financial con- 
dition. pointing out that traffic growth 
has failed to meet the predictions of 
either file industry or CAB. Operating 
costs continue to rise even as load fac- 
tors drop because of excessive compe- 
tition over domestic trunk routes, the 
airline said. 


Annual operating costs of the two 
airlines may be reduced by $54 million 
and their capital costs by $100 million, 
the brief stated, on the basis of realizing 
an improved seasonal balance of traffic 
and a combining of facilities at 80 cities, 
which now account for 65% of theii 
business. These savings would aid the 
merged carrier in preventing furtliei 
fare increases and “hopefully” might 
lead to fare reductions. 

In addition, the merged service would 
be able to offer the first one-plane serv- 
ice to 1 04 cities and new through-plane 
flights to 32 other markets. Eastern's 
present Constellation fleet used on the 
Air Shuttle between Boston, New York 
and Washington would be replaced by 
Electra equipment. American said. 

Traffic diversion from smaller com- 
petitors would be less than that caused 
by the United-Capital merger. Ameri- 
can said, and in the southern transconti- 
nental market would be a “mere frac- 
tion" of that gained by Delta and Na- 
tional on the route. 

Eastern's brief characterized the 
CAB examiner's findings as "mistaken, 
erroneous” and "contrary to common 

Financially, the airline said, it is in- 
capable of financing 10 large turbojets 
needed to offer effective competition 
along its routes. It lias still not acquired 
financing for a S200-million order of 
Boeing 727 turbojets scheduled for de- 
livery late this year, and Eastern's $58 
million losses before tax adjustments 
during the past three years will make it 
difficult to acquire cither equity or debt 
financing. Excessive competition along 

pane's annual expenses by S60 million, 
the brief claimed. 

CAB Plans to Reduce 
Helicopter Subsidies 

Washington— Civil Aeronautics Board 
lias told the nation's three certificated 
helicopter airlines that their subsidy for 
Fiscal 1965 operations will be reduced 
to conform with the S5-million helicop- 
ter subsidy ceiling set by Congress. 

CAB said it would pay New York Air- 
ways $2.01 million. Los Angeles Airways 
Sl.S million and Chicago Helicopter 
Airways SI. 17 million for Fiscal 1963. 
The carriers had forecast a need for 
$2.65 million. S2.21 million and $1.4 
million respectively. 

The Board suggested several economy 
measures to enable the carriers to lire 
with the reduced subside. If the car- 
riers plan to protest the reductions, they 
must notify CAB by Feb. 7 and file 
answers before Feb. 27. 
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NEW YORK TO LONDON IN 3 HOURS 

BRISTOL SIDDELEY ! 


SNEGMA 


SUPPLY THE POWER 


Supersonic airliners are being jointly developed by 
the British and French aircraft industries which will 

sound. These aircraft will he powered by fourOlympus 


than 50 tons of thrust. Development and manufac- 
ture of the engines will be undertaken jointly by 
Bristol Siddeley Engines Limited, and the Society 
Nationale d’Etude et de Construction de Moteurs - 



Wings Mated on First BAC 111 Fuselage 

Wings have been mated to first British Aircraft Corp. BAC 111 twin-jet transport at Hum plant of Vickcrs-Armstrongs. First structural 
test fuselage, including fin assembly, is being built at Bristol Aireraft-Filton. First BAC 111 for British United Airways is in jigs. 


Hughes’ Silence Is Major Issue in Merger 


New York— Howard Hughes’ non- 
commital position is developing into 
a major question mark in the proposed 
merger of Pan American World Airways 
and Trans World Airlines (AW Jan. 7, 
p. 58). 

Civil Aeronautics Board’s request that 
Pan American and TWA submit the 
merger proposal to a stockholder vote 
before the Board begins action on the 
application is an indication of the 
strategic questions posed by Hughes’ 
decision not to declare himself. 

CAB reportedly does not want to 
become a pressure instrument in the 
issue circulating around Hughes' 78.2% 
ownership of TWA. Should the Board 
rule in favor of the merger, TWA 
would gain a strong "public interest" 
position in voting Hughes' stock for the 
merger. 

Vote of 2-1 for the merger is virtu- 
ally assured from the three-man trustee- 
ship controlling Hughes' stock. As mat- 
ters now stand, sources close to the 
issue feel a negative vote could be ex- 
pected from Ravmond M. Holliday, a 
vice president of Hughes Tool Co. and 
Hughes’ single representative on the 
trusteeship. 

In the agreement by which Hughes 
surrendered voting control of his stock 
in exchange for a S165-million loan, it 
is specified that the trustees may vote 
the interest in a merger. 

But legal sources emphasize that 
while the trustees have the mechanical 
power to exercise this right, a question 
remains on whether it has the "effective 
power" to vote the stock in this par- 
ticular merger. Hughes could still plead 


legally that his interest is being dam- 

"You can't expect a man to give up 
a supermarket in exchange for a neigh- 
borhood grocery store," one legal 
authority said. 

TWA naturally would like at least 
an "advisory opinion" from the CAB, 
which could come through an exam- 
iner's recommendation, as defense 
against possible recourse from Hughes 
following a stockholder vote. The trus- 
tees. who could expect to be named in 
a suit, would also feel more confident 
in exercising their vote if they feel the 
government agenev is behind them. 

TWA and Pah American, in their 
original merger application, suggested 
a stockholder vote within 60 days after 
the merger is approved by the govem- 

Following the request by CAB's Bu- 
reau of Economic Regulation that the 
stockholders express themselves prior to 
any Board action, the carriers suggested 
a vote 60 days after public hearings 
on the merger. An examiner’s recom- 
mendation would precede the public 

,C T\\\A and Pan American said their 
stockholders would be in a better posi- 
tion to act due to thorough familiariza- 
tion with the merger plan as it would 
be outlined in the public hearings. The 
two carriers cited instances wherein a 
Board stand had been taken before a 
stockholder vote, namely the Delta Air 
Lines merger with Chicago &• Southern 
Air Lines, and Eastern Air Lines’ merger 
with Colonial Airlines. But the CAB 
also can recall the time and effort lost 


in approving the once-considered 
merger of Northwest Airlines and Capi- 
tal Air Lines, which Northwest stock- 
holders rejected after the Board's ap- 
proval. 

Hughes' sentiments about the 
merger could emerge during his per- 
sonal appearance for deposition taking 
in the litigation between himself and 
TWA. lie is currently scheduled to 
appear Feb. 1 1 in Los Angeles. 

Hughes' attorney in New York, 
Chester Davis, has taken steps that 
could forestall the appearance. Acting 
on a recent Supreme Court decision 
(AW Jan. 21. p. -f2). Davis is seeking 
to have the litigation transferred from 
the courts to the jurisdiction of the 
CAB. 

The Supreme Court ruled that the 
CAB must handle legal problems exist- 
ing between Pan American World Air- 

(AW*Jan. 2L p I C Hi gl ° scl 
will attempt to show that the Ilughes- 
TWA dispute should be treated in 

Davis planned to file the request at 
noon last Friday, in conformance with 
the date prescribed by Judge Charles 
Metzncr of the Southern District Court 
of New York. However, a possibility 
existed that Davis would ask for more 
time. 

Filing of the motion in regard to 
jurisdiction could stall the scheduled 
Feb. 11 appearance of Hughes once it 
is formally presented to the court. 
Hughes’ counsel said the court must 
rule on the new motion before the re- 
lated legal procedures can continue. 
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Are"next generation” flight 



Here are the benefits of Honeywell’s 
pioneering in adaptive systems 


LOW DEVELOPMENT RISK— Next- 
generation aircraft prime contractors 
can plan on minimum development 
time and firm delivery schedules with 
the Honeywell adaptive system. 
PROVEN PERFORMANCE-The Hon- 
eywell system can handle the most 
advanced configurations under 
drastically changing flight conditions 
in all three axes; actual flight demon- 
strations prove this. 

RELIABILITY— Predicted operational 
reliability for current Honeywell 
systems exceeds 100,000 hours 
mtbf. Honeywell systems have con- 
sistently met or exceeded their 
predicted reliability. 

FAIL SAFETY— Honeywell systems 
are designed to be inherently fail- 
safe. This is a result of years of 


painstaking fail-safety analyses on 
every Honeywell flight control circuit 
and component. 

ADVANCED DESIGN-Circuit design 
and packaging produced by Honey- 
well for current manned aerospace 
programs (Gemini. Apollo) meet all 
requirements for next-generation 
aircraft. 

MAINTAINABILITY— This is a primary 
design parameter on Honeywell pro- 
jects. Maintainability design is based 
on lessons learned in over 1.2 million 
system operating hours of actual 
field experience. 

GROWTH POTENTIAL— Accommoda- 
tion of outer-loop functions such as 
automatic terrain following, auto- 
matic attack, etc., is an inherent 
feature of the Honeywell adaptive 
AFCS design. 


Honeywell system 
carries three 
unique guarantees 

Such has been the perform- 
ance of Honeywell's triple- 
redundant adaptive AFCS 
that the company is willing 
to guarantee, subject to 
penalty payments, that the 
system will: 

• Satisfy in-flight perform- 
ance requirements within a 
specified minimum period 
of flight test. 

• Equal or exceed specified 

ability requirements. 

• Require only a stated min- 
imum of corrective mainte- 
nance down time. 


control systems already flying? 


Honeywell self-adaptive systems offer 
guaranteed flight-proven control of 
high-performance aircraft 


Automatic flight control is one of the 
primary problems in designing the 
much-discussed next generation air- 
craft. New airframe designs have 
reached the point where self-adaptive 
damping and control is essential for 
safe flight in all regimes— and for 
mission success. 

Eight years of work at Honeywell 
(and 200,000 man-hours of design 
engineering) have already been 
spent to solve the problem. This 
effort has produced a self-adaptive 
flight control system so effective, 


reliable, and easy to maintain that 
Honeywell will guarantee its perform- 
ance in all three of these areas. 

360 Actual Flight Hours 

Honeywell's system, the first 3- 
axis adaptive AFCS, first flew in a 
supersonic F-101A in May 1959. 
Since then, increasingly sophisticated 
versions of the system have accu- 
mulated 360 hours of flight time in 
over 270 flights, including fourteen 
X-15 missions. 

Complete triple-redundant adaptive 
circuitry has been developed and test- 


proven by Honeywell for the X-20A 
Dyna Soar program under subcon- 
tract to Boeing, the prime contractor. 
Production packaging will meet the 
most rigid aerospace requirements 
for weight, size and operating envi- 
ronment. Operational reliability pre- 
dictions for this system exceed 
70,000 hours mean time between 
failure. 

Honeywell has developed and pro- 
duced more than 45,000 automatic 
flight control systems— more than 
any other supplier. Current military 
versions are flying the Air Force 
F-100. F-101, and B-66; the Navy 
WF-2 and S2F-3, and the worldwide 
F-104. 

For more information on Honey- 
well's Adaptive Flight Control capa- 
bilities, write: Honeywell, Dept. 671B, 
2600 Ridgway Road, Minneapolis, 
Minnesota. 



In addition, Honeywell has funded 
(1) the initial adaptive AFCS compo- 
nent and system development; (2) 
the early portion of the adaptive sys- 
tem flight test and demonstration in 
the F-94C and the F-101; and (3) 
preliminary elastic booster studies. 


Honeywell 

ENGINEERS AND SCIENTISTS: Explore new professional opportunities. 



AIRLINE OBSERVER 

► Watch for the Soviet Union to display the new Ilyushin 11-62 four-engine 
jet transport (AW Dec. 10. p. 39) to Western observers for the first time at 
the Paris air show in June. Final decision depends on the progress of 
flight testing, which began recently, to determine the aircraft’s low-speed 
handling characteristics. 

► Air freight handled by U. S. trunklines and all-cargo carriers in domestic 
operations totaled 555.9 million ton miles in 1962— the highest volume ever 
recorded and an increase of 20.1% over the 1961 total, according to the 
Air Transport Assn. The December total— 50.6 million ton miles— represented 
a 9.9% increase over December, 1961. 

► Government of India is considering doubling landing fees and aircraft 
housing charges at Indian airports. Present landing fee for aircraft in the 
Boeing 707 and Douglas DC-S class is about SI 55. and would increase 
to about S300 under the proposed rates. The new rates would still be less 
than those at some European airports, where charges have also increased 
in recent months. 

► U. S. carriers conducted interline business amounting to $74,358,000 in 
December— a 1.4% increase over December. 1961. Air Transport Assn, fig- 
ures showed that interline business for the year totaled SI, 032, 382, 000, an 
increase of 7.37% over 1961. 

► Soviet carrier Aeroflot plans to begin regular service soon from Moscow to 
Baghdad. Iraq, and Moscow to Damascus. Syria, with twin-jet Tu-104s and 
four-turboprop Il-lSs. Flight time over both routes is expected to be less 
than five hours. The Soviet Union recently signed airline agreements with 
Iraq and Syria after visits to both countries by Viktor Danilvehev, chief of 
Aeroflot's international department. 

► American Airlines will decide by June what short-range turbojets it will 
purchase. The carrier has shown interest in the Douglas 2086 and the BAC 
111. American is expected to order at least 25 aircraft. 

► Swissair may open regular ail service to Dakar and from there to five points 
in South and Central America as the result of a bilateral agreement signed 
Jan, 23 between Switzerland and Senegal. The agreement, which still must 
be ratified by the Swiss parliament, allows Senegal to serve Switzerland 
and five other European points. 

► Civil Aeronautics Board on Jan. 25 gave final approval to formation of the 
National Air Carrier Assn., Inc., an organization of supplemental airlines. 
Tentative approval had been granted last Mar. 29 pending comments from 
Eastern Air Lines and the Independent Airlines Assn., another supplemental 
airlines group to which some charter NACA members had belonged. 

► Delta Air Lines’ directors have voted a stock split in the form of a 50% 
stock dividend to stockholders of record Feb. S, 1963. The split, fifth in 
Delta’s 34-ycar history, will increase the number of common stock shares out- 
standing from 1.7 million to 2.35 million. 

► Federal Aviation Agency is studying proposals for a training exchange of 
agency technical personnel and industry design engineers. The plan was 
outlined in the report on a 10-wcek study of top industry and FAA repre- 
sentatives conducted for the agency bv the Martin Co.’s Orlando Division. 
One of the steps recommended had been taken by FAA last year when 14 
industry representatives spent 23 days at agency facilities. Other recommen- 
dations included management development training of FAA personnel by 
industry, simplified method for keeping FAA technical personnel abreast 
of the state of certain arts, and FAA-industry forums. 

► Watch for CAB to reject Scandinavian Airlines System’s new, low piston 
fare on the North Atlantic. The fare was approved by the International Air 
Transport Assn, as a competitive measure against Loftlcidcr. a non-lATA 
member Icelandic carrier, and applies only between the U. S. and Scandi- 
navian countries. CAB will probably reject it on grounds that it would dis- 
criminate against other Europeans. 


SHORTLINES 


► Booklet entitled "Starting and Manag- 
ing an Aviation Fixed Base Operation." 
designed to acquaint prospective fixed 
base operators with problems and op- 
portunities of the business, is available 
from the U. S. Government Printing 
Office, Washington 25, D.C. for 25 
cents. Booklet was prepared under Fed- 
eral Aviation .Agency supervision. 

► Capitol Airways, a U.S, supplemental 
airline, recently completed its first U. S. 
commercial charter with a Whitworth 
Argosv 630 turboprop freighter. Capitol 
airlifted a 241 ft. by 10 ft. outer wing 
panel for a Vickers Viscount 1,494 mi. 
for an American user. Wing panel was 
removed from its crate before loading, 
saving more than 1.500 lb. 

► Hardman Tool and Engineering Co., 
Los Angeles aircraft seating manufac- 
turer, has received S31 7,000 in addi- 
tional orders for five-abreast jet coach 
seating. Tire new orders, from Japan 
Air Lines, the Venezuelan carrier Viasa 
and a follow-on order from American 
Airlines, brings the total order for this 
type of seating to more than S2.8 mil- 

► International Air Transport Assn, has 
published rules for shipment of chemi- 
cals and restricted articles. The 124- 
page book includes rules for packaging, 
classification, labeling, handling and 
stowage as well as container standards 
for 2.000 substances requiring special 
handling. Rules arc effective Apr. 1, and 
apply to all-cargo and combination air- 
craft operated by member airlines. 

► Irish International Airlines had a 
59.1 % load factor for all North Atlantic 
flights between the U. S. and Europe 
for 1962. IATA 1962 industry average 
for the route was 49.8%. 

► Pan American Grace Airways has in- 
creased DC-7B flights to Colombia and 
Ecuador from three to four round trips 
weekly. The new flight will provide a 
25% increase in passenger and cargo 
service to Cali, Colombia, and Quito, 
Ecuador. 

► Piedmont Airlines carried 721, 6S3 
passengers during 1962— a 33.2 % in- 
crease over the 541,459 passengers car- 
ried during 1961. Air freight carried 
during 1962 totaled nearly 13 million 
lb., compared with eight million pounds 
in 1961. Of Piedmont’s four major 
traffic points. Washington, D. C. 
showed the greatest increase in pas- 
senger boardings during 1962—70.1%, 
for a total of 103,794 passengers. 
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1963 SAAB . . . built so well that it has a 24,000-mile/24-month written warranty* 



Take a critical look at SAAB 
comfort and convenience 


Aircraft reliability and performance stand- 
ards are blended with an entirely new 
approach to over-all automotive design in 
the Swedish SAAB 96. This car was built to be 
better and more comfortable, not different . . . 
built by one of Europe's leading aircraft man- 


ufacturers . . . built for those who enjoy me-’ 
chanical excellence, technical uniqueness, and 
extraordinary craftsmanship. 

A critical look at all the facts and specifica- 
tions will prove that SAAB is unquestion- 
ably one of the world’s best engineered cars. 



SAAB STANDARD EXTRAS place com- 
plete comfort and convenience within 
easy reach of its driver. At no extra 
cost, SAAB provides: electric clock, 
temperature and fuel gauges, ammeter, 
on easy-to-read instrument panel; 
heater and defroster to warm or cool 
car interior as required and keep all 
windows fog-free; dual padded sun 
visors; cold start control, ventilator 
shades, and carburetor preheater for 
instant starts in any weather; wind- 
shield washers, lockable glove com- 
partment; safety belt fittings; factory 
undercoating — all standard equipment! 


SAAB RIDING COMFORT is based on 
front wheel drive, which eliminates 
driveshaft, makes all floor space flat 
and usable, permits quick conversion 
of SAAB interior to a bedroom big 
enough for two. Front wheel drive, 
combined with carefully calculated un- 
dersteering, low center of gravity, and 
advanced suspension design, provides 
swayless directional stability for re- 
laxed driving. The sure-footed traction 
of front wheel drive pulls the rest 
of the car firmly and easily around 
sharp curves and corners, through 


SAAB HEATING AND VENTILATION 

provides draft-free, year-round com- 
fort. Fresh air is circulated and dis- 
charged through ducts below the rear 
window and vents behind the side 
windows. Removable ventilation lids 
help keep engine compartment and 
car interior cool in summer, warm in 
winter. New ultra-efficient hot water 
heating system eliminates hot spots 
and danger of exhaust fumes . . . pro- 
vides even heat to front and back 
seats. Strategically-positioned air jet 
holes keep front and side windows 
clear and defrosted for fog-free vision. 



SAAB MOTORS. INC.-NEW YORK • NEW HAVEN • JACKSONVILLE • 


ST. LOUIS 
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Large Reusable Booster Designs Studied 


By C. M. Planner 

Los Angeles— II igli costs of post- 
Apollo lunar and interplanetary mis- 
sions will require that large, recoverable 
boosters developed for these missions be 
reused up to 10 times, according to a 
design feasibility study by Douglas Air- 
craft Co. for National Aeronautics and 
Space Administration. 

Preliminary conclusions of the study 

American Astronautical Society meeting 
here by Philip Bono, technical director 
of advanced launch vehicle studies at 
Douglas' Missile and Space Systems 
Div. Douglas is conducting one of three 
investigations of advanced design con- 
cepts Funded bv NASA. General Dy- 
namics Astronautics and Rand Corp. 

Bono told the meeting that recover- 
able vehicle operational costs would be 
50% less than non-recovcrable vehicle 
costs. Projected operational costs for 
manned planetary exploration missions 
to Mars-exclusive of research and de- 
velopment eosts-are expected to be 
about SI billion per year for a 10-year 
period starting in the early 1970s. Lunar 
base support missions, if run concur- 
rently with planetary exploration mis- 
sions. would cost an additional SI bil- 
lion each year for the first five years. 

NASA's tentative goal of S25/lb. of 
payload placed in earth orbit could be 
achieved with a reusable chemical 
booster, Bono said. The S25/lb. figure, 
which includes operational as well as 
research and development costs, is con- 


siderably less than the forecasted S1.000 
and S250/lb. of payload in orbit for the 
expendable-type C-l and C-5 boosters, 
respectively/ 

Post-Apollo booster generally is re- 
ferred to as Nova. Other proposed 
boosters include General Dynamics 
Astronautics’ Helios (Hetrp-povvcr Earth 


Launch Interplanetary Orbital Space- 
craft! and Douglas Aircraft Co.'s Roost 
(Reusable One-stage Orbital Space 
Truck). Nova study contracts let by 
NASA are for a follow-on C-5 booster 
but so are some of the space agency's 
post-Nova studv contracts. 

Post-Saturn C-5 launch vehicle, Bono 
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RETRIEVAL SYSTEM concept for recovery of boosters after paraglider return through earth 
atmosphere is shown. Two 200-ft. balloons with snare ropes would snag booster. Balloons 
could then be towed to recovery site and lowered to retrieve booster. 


said, should be capable of placing 1 
million lb. into a 175 naut. mi., circular 
earth orbit and should become opera- 
tional by 1972. High cost precludes 
simultaneous development of two dif- 
ferent types of booster-propellant sys- 
tems, such as nuclear and chemical, 
which could become operational at the 

Chemical, rather than nuclear en- 
gines are suggested, since nuclear en- 
gines of sufficient thrust levels even for 
upper stages probably will not be avail- 
able by the projected operational dates. 
Another consideration is difficulties 
posed by clustering nuclear engines. 
Preventing control problems due to in- 
teracting radiation may require engine 
separation distances of up to 50 ft., with 
minimum shielding. 

To arrive at design objectives for the 
advanced booster, Douglas engineers 
studied all known vehicle configurations 
of single- or two-stage-to-orbit capability 
for a l-million-lb.-pavload mission. Both 
recoverable and non-recovcrable config- 
urations were considered and ranged 
from a vehicle designated Nova-1, with 
a liquid oxygen-kerosene first stage, to 
the Helios vehicle, a hybrid chemical- 
nuclear booster. 

Operational costs were calculated and 
applied as a selection criteria to the 

suit o f the study, Bono listed the fol- 
lowing design-feature recommendations 
which should be considered for the post- 
Saturn C-5 launch vehicle: 

• Land-recovery and reusability of the 
vehicle. Entire vehicle, rather than en- 
gines or stage, should be recovered. 

• Vehicle should be capable of achiev- 
ing orbital velocity with a single stage. 
Single-stage vehicles, compared with 
multi-stage boosters, offer higher reli- 
ability, need less ground checkout equip- 
ment, require development of only one 
set of tanks and engines, and require 
no stage separation. 

• Liquid oxygen-liquid hydrogen propel- 
lant should be used with a higher per- 
formance engine than is now available. 
High chamber pressures of 2,000 to 
5.000 psi. should be used in conjunc- 
tion with a nozzle having vacuum- 
expansion ratio between 1 50 and 200 to 
1 , Ratio of liquid oxygen to liquid 
hydrogen also should be increased from 
the present 5 to 1 ratio to 7 to 1. 
Stoichiometric ratio (ideal) is S to 1. 

• Liquid hydrogen tanks with no exter- 
nal insulation appear most economical. 
Hydrogen vaporized during ground-hold 
operations could be collected and re- 
liquefied at significantly lower cost than 
that of insulation panels. 

• Bonded sandwich construction with 
titanium skins and aluminum core is 
suggested for the skirt and interstage 
areas, and a glass fiber core with the 
same outside skin construction for the 
oxygen and hydrogen tanks. 


Suggested reusable booster with im- 
proved liquid hydrogen-liquid oxygen 
engines clustered to produce a thrust 
of about 18 million lb. could inject a 
1 -million-lb. payload into low earth or- 
bit, according to Bono. Such a booster 
would weigh approximately 1 4.7 million 
lb. at liftoff. Booster would be assem- 
bled close to the launch site and trans- 
ported with crawlers to the launch pad. 

Douglas study discarded the idea of 
rigid-wing recovery, since recovery 
weights of 1 million lb. would require 
too much inert weight due to large aero- 
dynamic surfaces (wingspans of about 
400 ft.) to return the payload with 
acceptable landing speeds. 

For a recovery system, Bono offered 
as one approach an aerostatically buoy- 
ant, inflatable blunt-body drag cone, 
proposed for Douglas' Roost vehicle. 


The nose cone becomes aerostatically 
buoyant at 2,000 ft. and settles gradu- 
ally to the ground as the hot gases 
inside the nose cone cool. Recovery, 
according to Bono, could be made 
within a 46-mi.-dia. circle 99% of the 
time, either on land or water. 

Another recovery system, an inflat- 
able paraglider (AW Oct. 8, p. 32), 
was outlined in a report presented 
at the conference by R. F. Brodsky, 
Space-General Corp. Sizing of the para- 
glider system for recovery of the Saturn 
C-5 booster was performed in the study, 
but Brodsky indicated that the para- 
glider-recovery concept appeared equally 
promising for future large boosters. 

Space-General studies have shown, 
Brodsky said, that any method costing 
less than 10% of the booster burnout 
weight is worth considering from an 
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THIOKOL SPEEDS CONSTRUCTION OF MULTI-MILLION 
DOLLAR SPACE ROOSTER PLANT IN GEORGIA 
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Plant, designed for large solid 
space boosters, located only 
170 miles from Cape Canaveral 

Thiokol is stepping up construction of 
its space booster plant in Camden 
County, Georgia. First phase of con- 
struction, to cost more than §10 million, 
is due for completion early in '64. 

The Thiokol facilities group, who 
was responsible for design and con- 
struction of Air Force Plant 78 in 
Utah, is now working at the plant site 
establishing design criteria. The archi- 
tectural and engineering firm of Mason- 
Rust which is providing design details 
has also set-up offices nearby. 

The space booster plant site is lo- 
cated in an area of 50,000 uninhabited 
acres readily accessible by rail and high- 
way for delivery of inert components. It 
is located directly on the coastal inland 
waterway providing clear water-borne 
transportation to Cape Canaveral's 
launching complexes. The large expanse 
of water bordering the area enlarges 
the buffer zone. This area is sufficient 
for production and test of motors of 
more than 10 million pounds of thrust. 

Construction will include a casting 
pit 50 feet in diameter and 120 feet deep, 
fully equipped for casting, curing and 
static testing. Propellant mixing build- 
ings incorporating an automated batch 
mixing system will also be constructed. 

Behind the design, development 
and operation of Thiokol's space booster 
plant are the solid rocket technologies 
proven by Thiokol in existing missile 
systems . . . proven capable of producing 
powerplants of maximum performance 
at minimum cost in time and dollars. 
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CHEMICAL CORPORATION 
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over-all system cost standpoint. Cou- 
pled with this factor is the recent 
knowledge that booster refurbishment 
costs may be as low as V/o of the initial 
vehicle costs, Brodsky added. 

Two systems were proposed bv Brod- 
sky— a suspended system, asymmetrically 
packaged on one side of the vehicle, anil 
a built-in. symmetrically packaged sys- 
tem. Of the two. lie indicated the 
Imilt-in or integrated system appeared 
most promising because of the weight 
penalty of extra suspension equipment 
between booster and paraglider, weight 
analysis performed for the Saturn C-i 
recovery showed that the suspended 
paraglider design weighed 27.674 lb., 
while the integral design weighed 

Final Phase 

Final phase of the recovery is the 
most difficult problem associated with 
the paraglider method, particularly with 
launches from the Atlantic Missile 
Range, since a 1 SO-deg. turn would not 
allow land-recovery under all launch 
azimuths. 

Proposed method offered by Brodsky 
was the trapeze retrieval system utiliz- 
ing moored balloons with cables sus- 
pended between them. Spring-lock 
hooks would snag the cables. 

Development of nuclear engines of 
high thrust levels for post-Apiillo mis- 
sions was suggested by R. B. Dillawav 
of North American Aviation's Rocket- 
dyne Div. Dillawav proposed a nuclear 
engine of approximately 750.000-lb. 
thrust which could be used for cither 
upper stages or nested in a cluster of 
liquid oxygen-liquid hydrogen engines 
for the first stage of a large booster to 
follow the Saturn C-5. 

"If the U. S. space plan includes the 
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DIRECT OPERATING COST (DOC) change 
is reflected as pavload size is varied from 
0.5 to 2.0 million’ lb. DOC also decreases 
as a function of improved specific impulse 
(410 to 455 sec.). 

manned exploration of Mars, a large 
nuclear engine is necessary,” Dillawav 
said. Use of nuclear propulsion wifi 
pose special material, operational, envi- 
ronmental and handling problems, lie- 
said. but the problems do not seem 


to be of an insurmountable nature. 

Rocketdvne study using state-of-the- 
art engine development compared dif- 
ferent configurations, including a two- 
stage. chemical-nuclear booster and a 
new single-stage unit developing 30- 
million-lb. thrust with liquid oxvgen- 
liquid hydrogen engines. The latter 
engine, capable of boosting 1 million lb. 
into earth orbit, is similar in concept 
to that proposed by Bono, except state- 
of-the-art engine technology was ap- 
plied which approximately doubled the 
size of the booster. 

Cost Analysis 

Dillawav's cost analysis showed the 
chemical-nuclear configuration, which 
could boost up to 1.1 million lb. into 
orbit, was superior to the large, single- 
stage. liquid oxygen-liquid hydrogen en- 
gine based on a launch rate of 10 per 
year for 10 years. 

Cost of S67-plns/lb. of payload in 
orbit was noted for the chemical-nuclear 
configuration, while S97/I1). of payload 
in orbit was established for the large 
chemical booster. Neither price in- 
cluded research and development amor- 
tization. but stage recovery was assumed, 
except for the nuclear engine. 


Astronaut Classroom, Simulator Training 

Houston— National Aeronautics and Space Administration's nine astronaut candi- 

science seminars on a onc-a-week schedule, with speakers meludiuc’ Dr. Homer 
Newell, director of NASA's space science pingram and Dr. James A. Van Allen. 

Classroom courses cover astronomy, rocket propulsion systems, flight mechanics, 
computers, guidance and navigation, aerodvnanues. conumuucutinns. upper atmos- 
phere and space physics, environmental control systems, aerospace medicine, meteor- 
ology and selenology. 'Hie latter includes on-site inspection of meteor craters and 
lava flow and viewing the moon through an observatory telescope. 

Each of the original astronauts and the new candidates is being assigned a specific 
area of responsibility for Gemini and Apollo projects, such as guidance, navigation, 
booster dcvclo|imcnt, recovers and other phases. 

New dynamic training dewlccs are bcnifi scheduled into the curriculum as they 
become available. Astronauts and trainees will fly a |iaraghder trainer at Edwards 
Flight Research Center. 'Hie glider will be towed by a helicopter to 5.000 ft.. 
released and flown back to a controlled. 45-mph. skid landing. Piloting, landing and 
takeoff from a lunar surface will be simulated bv controllma thrust of a turbojet* 
powered trainer. 

Astronauts and trainees will be able to practice hm-ering amt other maneuvers in 
the lunar gravity environment, which is one sixth that of earth. N ASA has ass-arded 
Hell Acrusystcuis Co. a S5.610.652 contract to design and Imild !\vo manned lunar 
research vehicles for studs in des-elo|mieut of lunar trainers. First of these is to be 
delivered to NASA in 14 ui-mtbs and the second in 16 months. 

Research training devices will ms-estigate |rruhlcms in lauding a vehicle on the 
moon, piloting requirements including landing and takeoff phases, controls, displays, 
visibility, orientation, Systems. control of propulsion and dynamics of flielit and 

First systems trainers for Gemini will arris-c soon at NASA’s Manned Spacecraft 
Center here, providing displays of the Gemini's complete electrical system and elec- 
trical |)ms-er input, jrrojnilsinii system and other jihases of ss-stems operation. These 
systems trainers are being manufactured bv Ilurtek. Inc., of I'lilsa. Okla., under a 
$250,000 contract. 

Later, a full-scale tsvo-man Gemini trainer, termed a mission simulator, capable of 
producing flight conditions {imgramed into the trainer by computers, will provide 
"dry tun" training of the Gemini mission flight plans. 
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SPERRY 

SAYS 

WHEN 


automatic checkout equipment gives the word. As early as the production 
stage, it gives the electronic signal that a unit is performance -ready, On the 
pad, it says OK to launch: in (light, it measures performance. The black box 
symbolizes capabilities that are among the broadest and best-oroven avail- 
able to the missile art today. Whatever the objective, size, or performance 
need, Sperry ground support equipment says when. 

For challenging engineering and production opportunities in aerospace 
and guided missile systems, call R. L. Hul/inger at DA vis 3-8066. or send 
your resume to Sperry Utah Co. 
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Solid Rocket Thrust Vectored by Jet Tabs 


By Irving Stone 

Sacramento— Feasibility of a jet-tab 
system for thrust vector control in large 
solid-propellant rockets was established 
during the recent firing of a lOO-in.-dia. 
motor at Aerojet-General's facility here. 
Firing was the fifth 100-in. solid to be 
tested (AW Oct. 22, p. 35) by Aerojet 
under the Air Force's large rocket mo- 
tor program. 

Previous thrust vector control scheme 
used by Aerojet and other companies 
for large solids under the program has 
involved injection of a fluid, cold nitro- 
gen tetroxide, into the exhaust stream 
to divert the stream in the general direc- 
tion of injection. 

Aerojet motor was a 42-ft.-long, four- 
segment unit developing a maximum 
thrust of about 330,000 lb. The jet tab 
system used for thrust vector control 
was a configuration consisting of two 
semi-circular tabs, located 90-deg. apart, 
at the end of an hydraulically operated 
arm at the nozzle exit plane. Rotation 
of the arm inserted one of the tabs 
into the exhaust for stream deflection 
away from the tab. In a flight configu- 
ration, this would direct the rocket for 
a new heading. 

Tab materials were selected from a 
group of four previously tested on a 
30,000-lb.-thrust subscale motor, which 
operated for more than li min. One 
of the tabs, 4-in. thick, consisted of 
graphite attached to a steel backing. 
Second tab, slightly thinner, was com- 
prised of graphite decked with a thin 
tungsten facing. 

Both types performed well and each 
was in the gas stream for approximately 
30 sec. Results indicated that side 
forces were more than adequate for ex- 
pected first-stage booster control, and 
that there was a relatively accurate linear 
relationship of side force to blockage 

Tungsten-faced tab did not erode and 
rcrraled no change in side force with 
time. Side force with the monolithic 
graphite tab changed only slightly. 

Arm-actuation torque was sufficiently 
low' to indicate that weight saving was 
possible in the hydraulic system. 

Another feature of the lOO-in.-dia. 
solid firing was aft-end pyrotechnic igni- 
tion. This involved a 50,000-lb.-thrust 
rocket motor mounted on an expend- 
able stand immediately behind the 100- 
in.-dia. test motor, so that the nozzle 
of the smaller unit was inside the larger 
one. Directed up the core of the 100- 
in. motor, the igniter rocket’s flame 
initiated burning in the large motor 
within an acceptable period. 

Igniter motor and stand were blasted 
about 300 yd. downstream, according to 




ROTATABLE ARM (white, bracket-shaped component) is shown with top jet tab rotated 
is shown inserted into throat of 100-tn. solid motor. Face of one tab was graphite backed by 


plan, by the exhaust of the 100-in. mo- 
tor. With flight-type hardware, the ig- 
niter motor would have remained on the 
launch pad after rocket liftoff, thus sav- 
ing substantial weight in comparison 
with a conventional ignition device in- 
tegral with the rocket booster at its for- 
ward end and carried aloft with it after 
initiation of burning. 

Test also was used to evaluate a new 
nozzle design incorporating a seg- 
mented-graphite throat insert. Results 
indicated that additional insulation is 
required in lightweight, flight-design 
nozzles functioning for extended burn- 
ing periods. The throat was comprised 


of four molded-graphite rings and 
a phenolic-impregnated, graphite-cloth 
ring located downstream of the graphite 
rings. Tire various sections were posi- 
tioned circumferentially, in the manner 
of washers on a bolt. 

At approximately 60 sec. after igni- 
tion, a gas leak developed in the nozzle 
area where the exit cone was attached to 
the throat. Motor continued to per- 
form as predicted until about 85 sec. 
after initiation of burning, when the 
throat insert was ejected. For the re- 
mainder of the planned 120-sec. firing, 
thrust and pressure were substantially 
reduced. 
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CRUSADERS ANSWER . . . 


HOW ARE 
THINGS IN 






The Free World's reaction to the Cuban 
missile build-up has been a critical factor in the 
world situation. To evaluate the situation care- 
fully and accurately, it was necessary to have 
a constant source of information on the progress 
of events in Cuba. 

One of the teams assigned to bring home this 
information was the Navy’s Light Photographic 
Squadron 62 (VFP-62) stationed at Cecil Field, 
Florida. In their Chance Vought RF-8A Cru- 
saders, teams from VFP-62 came streaking in 
“on the deck” daily, far below the scanning 
limits of Cuban radar. Screeching over the 
tree tops, they searched out missile sites and 
photographed them with relentless regularity. 


For their outstanding performance, sixteen 
pilots of VFP-62 received the Distinguished 
Flying Cross and later, President Kennedy 
awarded the organization with the first Navy 
Unit Citation ever made in peace time. 





Radiation Belt Intensity Dispute Grows 




< APPROXIMATE EQUATORIAL DISTANCE. STATUTE MILES 

ELECTRON FLUX plot gives approximate radiation profiles created by Soviet liigh-altitudc 
nuclear tests and measured by Telstar and Explorer 1 5 satellites. 


By Warren C. Wetmore 

New York— Crux of the disagreement 
still existing in scientific circles over 
the precise results of the U. S. July 9 
Starfish high-altitude nuclear test seems 
to be in the threshold of sensitivity of 
the radiation-measuring instruments on 
board the various satellites which 
sampled the artificial radiation belt 
created bv the blast, according to Dr. 
Walter L. Brown. 

Dr. Brown, head of the Semiconduc- 
tor Physics Research Dept, at Bell Tele- 
phone Laboratories in Murray Hill, 
N. J., discussed the question, following 
his presentation of the radiation data 
measured by the AT&T Telstar com- 
munications satellite of the Soviet 
Union's October high-altitude nuclear 
blasts, at a meeting of the American 
Physical Society. 

"The question is," he said, “can one 
introduce anything but a fission-elec- 
tron (i.e., high-energy) spectrum with 
a nuclear explosion? Apparently yes, 
from the results of the Soviet tests— 
many lower-energy electrons were re- 

Dr. James A. Van Allen, discoverer 
of the natural radiation belts which bear 
his name, has criticized the status report 
on the Starfish test issued jointly by the 
Atomic Energy Commission, Dept, of 
Defense and the National Aeronautics 
and Space Administration, under the 
auspices of the Presidential Scientific 
Advisors' Committee (AW Jan. 7. p. 
32). ' 

Dr. Van Allen drew his conclusions 
-which are at variance with those in 
the joint report— from the Injun satel- 
lite. Dr. Brown said. Injun had a higher 
threshold than Telstar and was in orbit 
below the inner Van Allen belt, rather 
than passing into the slot— the region 
between the inner and outer Van Allen 
belts-as Telstar did. On the other 
hand, Tclstar's instruments could not 
discriminate between low and high- 
energy electrons, according to Dr. 

“However, Van Allen has made a 
very good point," Dr. Brown said, in 
stating that "one can’t be sure that 
Telstar didn't measure natural radia- 
tion, since it wasn’t in orbit before the 
blast" and hence had no means of 
comparing post-blast with pre-blast 
radiation levels. Telstar was launched 
on July 10, the day immediately follow- 
ing the Starfish test. 

Dr. Van Allen has been concerned 
over what he termed a false interna- 
tional impression of U. S. scientific 
ineptitude, created by the joint report 
which stated that the blast gave rise to 
much more intense and longer-lived 
artificial radiation belts than had been 
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anticipated. Dr. Brown believes that, 
in view of the decision that a conclu- 
sion was deemed necessary about the 
results of the test and the divergent 
scientific interpretations of the available 
data, the report "was justified in paint- 
ing the blackest possible picture— in be- 
ing conservative— otherwise it would 
have whitewashed the whole incident." 

Dr. Brown pointed out that the joint 
report recognized the uncertainties in 
publishing the results at that time, as 
well as the differing scientific opinions. 
This fact, he said, is often obscured in 
excerpts from the report. 

Van Allen Prediction 

Dr. Van Allen contends that the re- 
sults of the blast were largely the same 
as he had predicted last May. Concern- 
ing this. Dr. Brown said that, while 
he had not seen them. "It would be 
amazing if the predicted radiation in- 
tensity was enough to knock out Ariel 
and Traac. These two satellites have 
been operating erratically since the blast. 

Telstar also was damaged by electron 
irradiation (AW Dec. 3. p. 95), but Dr. 
Brown emphasized that only a very 
small fraction of the damage can be 
ascribed to the highly transient radia- 
tion resulting from the Soviet shots. 

Following the Russian tests, he said 
that, while there was a lesser percent- 
age increase in the intensity of the 
natural belts, themselves, the slot be- 
tween them was virtually filled with 
energetic electrons stemming from the 
detonations. The electron detector 
aboard Telstar registered a 100- to 
1.000-fold increase in the slot electron 
count immediately after the first blast 
on Oct. 22 which nearly filled the valley 
on the electron flux vs. equatorial alti- 
tude profile (sec graph). 

Decay rate of 50 % per dav at the 
center of the slot set in after the blast, 
but was less at its upper and lower 
boundaries— presumably due to the in- 
fluence of the yet-unexplained phe- 
nomenon which separates energetic 
particles into two stable natural radia- 
tion belts, leaving the slot between 

Second Explosion 

Second Soviet explosion on Oct. 2S 
again increased the slot electron den- 
sity. but gave a peculiar "spike and 
dome” shape to the electron flux pro- 
file. The spike was located on the high 
side of the inner belt at an altitude of 
about 3.500 stat. mi. This was meas- 
ured by BTI. experiments on board Ex- 
plorer 1 5. Again it was noted that 
the radiation level near the center of 
the slot diminished rapidly, but the 
spike remained with only a slight de- 
crease from its maximum value of ap- 
proximately 5 x 10‘ clectrons/sq. cm./ 

Data on the third Soviet shot on 


Nov. 1 indicated that only the persist- 
ent spike was created, at approximately 
the same altitude as that of the second 
blast. 

Electron density in the slot decayed 
more rapidly after the Russian tests 
than calculations considering only at- 
mospheric scattering— where particles 
arc scattered through collision with 
molecules of the upper atmosphere— as 
the dissipative mechanism would have 
predicted, Dr. Brown said. 

To explain this he has postulated that 
some unknown slot-cutting effect works 
in conjunction with the usual atmos- 
pheric scattering. Dissipated slot elec- 
trons are presumed to be lost in space 
and not absorbed by the Van Allen 
belts, he said, since there was no dis- 
cernible increase in the intensity of the 


natural belts as the radiation intensity 
in the slot decayed. 

Dr. Brown later stated that it was 
impossible to ascertain either the energy 
yield or the altitude of the Soviet deto- 
nations from satellite data. This is due 
to the rapid dispersion of the resulting 
electrons along the geomagnetic field 
lines, which causes the radiation to be- 
come isotropic after a short time. 

Tlius an explosion anywhere along 
the same field line would have the same 
effect independent of altitude. 

Starfish test gave rise to a higher elec- 
tron flux in the slot— 800 million/sq. 
cm. /sec at the peak of the inner Van 
Allen belt when first encountered by 
Telstar— but Dr. Brown said this may be 
ascribed to the fact that its megaton- 
range energy probably was released at a 



Welders Complete 280-in. Case 


Welders complete the largest U.S. rocket test chamber at the Sun Shipbuilding & Dry 
Dock Co. under contract to Aerojet-General Corp. (AW Jan. 28. cover and p. 52). Case 
has an over-all length of 714.05 in., and an inside diameter of 279.94 in. Fore and aft 
closures arc made of "orange peel” gores. Hinged section under the welding jig is used 
for handling, lire !-in. thick carbon steel structure weighs 90 tons. Paul Atkinson. Sun 
president, told Aviation Week & Space Technology that the job provided his companv 
with the opportunity for the first time to test its ability to fabricate large structures to the 
close tolerances and cleanliness specifications of rocket vehicles. Development structure 
would be made of miragiug steel-a high nickel alloy able to withstand 900F heat loads 
and 230,000 to 250,000 psi. pressures. Sim has done similar work m manufacturing pres- 
sure vessels, spent nuclear fuel containers and oil refinery vessels, but diameters of these 
tanks have been limited to 1 56-in. railroad clearances. Task from Sun’s standpoint required 
unprecedented precision m mismatch tolerances between plates, ability to hold diameters 
of the five sections, ability to produce a concentric structure to have both ends closclv 
parallel. The rocket casing will be transported by barge this spring via the Intercoastal 
Waterway to Aerojet’s Dade County. Fla., plant, where it will be used as a general-purpose 
testbed for solid propellant development. With the chamber. Aerojet expects to cut large 
rocket development time 6 months by establishing baseline data on case construction, 
transportation and manufacturing and loading large quantities of propellant, as well as 
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Open wide... 


And the troops say ahhh! The U.S. Army 
CH-47A Chinook designed and produced 
by the Vertol Division of Boeing can 
open its rear-loading, 30 foot long cargo 
compartment to handle internal loads up 
to 7'6" wide x 6*6" high. Internal loads of 
6 tons can be carried for the Army's 
standard 100-nautical mile radius mission. 
For shorter missions the Chinook can 
carry over 7 tons of external payload. 


Whether it is personnel, supplies, or 
weapons the Chinook can pick up a big 
payload and put it down— FAST. 

Add to this load carrying ability, all- 
weather, day-night flight capability and 
ease of maintenance, and you can see 
why the Chinook will do its job and do it 
well for the U.S. Army in the outposts 
of the Free World. 

Creative engineering, forward thinking 


weapons system program management 
and the vast resources of the Boeing 
Company have made the Chinook possible. 



Remember the Flying Fortress? 

AN ARSENAL ON WINGS IN WORLD WAR II . . . 



...and Barber-Colman was there! 


different position in the geomagnetic 
field. 

Primary change of the energy spec- 
trum resulting from the added electrons 
stemming from the Soviet tests had the 
effect of raising the net mid-spectrum 
flux at approximately 0.3 nut. with 
respect to the lower and upper ends of 

Radiation level inside Tclstar aver- 
aged 100 times greater than had been 
anticipated. Dr. Brown said, resulting 
m serious degradation of the solid-state 
avionics components— primarily transis- 
tors (AW Jan. 21, p. 85). Damage was 
caused by electrons with energies 

Protective Measures 

Tclstar was revived after the electron- 
induced malfunction (AW (an. 14, p. 
32), but to prevent a recurrence of this 
mishap. Brown suggested the following 
protective measures: 

• Use of a less exposed orbit than that 
of Telstar, which spent a great deal of 
its period both in the slot and the 
inner, higher-intensity Van Allen belt. 

• Internal shielding of avionics compo- 
nents from radiation, but with consider- 
ation of the accompanying weight pen- 
alty. Extensive shielding of the solar 
cells is not feasible, but radiation dam- 
age to them could be accounted for by 
selecting a sufficient number so that a 
certain percentage degradation in power 
output over a period of time could be 
tolerated without lowering the total 
power below a level where avionics per- 
formance would be adversely affected. 

• Use of different components that arc 
less sensitive to radiation. Dr. Brown 
admitted that this could involve con- 
siderable difficulty. 

In another vein, he said that he has 
considered the "philosophical question" 
of means to disable hostile satellites. 
In addition to destruction by a direct 
interception with a nuclear warhead, an 
enemy space vehicle could be neutral- 
ized by comparatively long-tcnn con- 
tinuous radiation dosage-a sort of 
cumulative electron poisoning— which 
would have the same net effect, minus 
the thermal contribution of a direct 
attack. To accomplish this, a nation 
would have to stage high-altitude nu- 
clear explosions at frequent, regular in- 
tervals in order to maintain a sufficiently 
high level of artificial radiation both in 
the slot and below the inner belt, but 
of course this would affect unprotected 
friendly satellites, as well. 

Satellites such as Telstar and the Ex- 
plorers could be used to detect nuclear 
explosions in space, lie said, provided 
that the blasts were not outside the in- 
fluence of the geomagnetic trap. If it 
has not already. Dr. Brown said, this 
technique should have occurred to the 
interested parties— presumably the De- 
fense Dept. 


Remember the famous B-17 “Fly- 
ing Fortress ?” These high-altitude, 
long-range bombers scored an un- 
surpassed combat record during 
World War II. 

Thunder from their 1,200-hp en- 
gines filled the skies over Europe 
and the African deserts. When 
abrasive desert dust and sand at- 
tacked the engines, a carburetor 
air-intake filter was added. But at 
higher, dust-free altitudes, pilots 
sent air directly to the carburetor 
through a filter bypass. Remote 
control of the filter called for 
maximum reliability. That's why 
Barber-Colman actuators were 
there . . . one on each engine. 
Demands for reliability have 
jumped fast since Flying Fortress 
days. So has state-of-the-art in 
Barber-Colman electromechanical 
actuators: wide range of actuator 
travel and load limits . . . greater 
resistance to extreme environ- 
ments . . . new economies in 


weight, size, and service . . . com- 
plete design and laboratory facili- 
ties for custom engineering. 

Use these techniques and talents 
on your own actuator applica- 
tions. Contact the Barber-Colman 
engineering sales office nearest you : 
Atlanta, Baltimore, Fort Worth, 
Los Angeles, Montreal, New York, 
Rockford, San Diego, and Seattle. 


TODAY BARBER-COLMAN 
ACTUATORS ARE HERE: 
Vertol HC-1B Helicopter 
General Electric T58 Engine 
Lockheed Cl 30 "Hercules” 
Hamilton Standard C02 
Removal Unit 
Ryan Vertiplane 
McDonnell F4C 
. . . plus many other modern 
aircraft and missiles. 


“ There is nothing permanent except 
change ” 

—Heraclitus 



Barber-Colman Company 

Dept. N, 1422 Rock Street, Rockford, Illinois 

AIRCRAFT AND MISSILE PRODUCTS: Air Valves, 
Electromechanical Actuators, Temperature Control 
Systems, Positioning Systems, T ransducers and Ther- 
mostats, Special Ground Test Equipment, POLYFORM 
Electromagnetic Shielding 
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kearfott 

technical 

information 

report 



This 72-page reference 
book describes the theory, 
application and testing 
of gyros, platforms and 
accelerometers. It also 
discusses, with some 
reservation to protect our 
proprietary interest, several 
sophisticated concepts 
now being developed at 
Kearfott. It includes, 
for your convenience and 
ours, a tabulation of the 
equipment we produce in 
these various product areas. 
A copy of this book is 
available to you free of 
charge. Just drop us a note, 
requesting your copy. 
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MINS - Inertial Platform. 
This miniature four gimbal 
inertial platform is the 
heart of our newest Minia- 
ture Inertial System 
(MINS) now undergoing 
extensive flight testing. 
Weighing only 14.5 pounds 
the MINS platform con- 
tains three KING II floated 
gyros and two single axis 
force balance accelerom- 
eters. Through major im- 
provements in platform 
configuration and floated 
gyro design, this platform 
features a rapid warm-up 
capability — fully opera- 
tional in five minutes from 
-65°F. Modular design of 
gimbal components and 
azimuth gimbal cluster 
permit ready modification 
at minimum cost for a 
wide range of aircraft, 
missile or space vehicle 
applications. 



KING II -Floated Rate In- 
tegrating Gyro. Major im- 
provements in the proven 
KING gyro have made pos- 
sible this second genera- 
tion instrument featuring 
high fixed torque stability, 
pick-off scale factor of 
1.4V/° and mass un- 
balance shift 0.05°/hr (1 
sigma) maximum spread. 
This outstanding mass 
stability eliminates the 
need for daily trimming. 
Shortterm drift in azimuth 
and vertical is 0.03°/hr. 
based on standard devia- 

Suitable for storage in a 
wide temperature range, 
this KING II gyro is ideally 
suited for the most severe 
application. Other KING 
gyros are also available 
featuring high torquing 
rates, high gain and resist- 
ance to shock and vibra- 
tion. Three KING gyros 
provided the mid-course 
steering signals for the re- 
cently successful Mariner 
Venus fly-by. 



Inertial Single Axis Acceler- 
ometer. This single axis, 
fluid damped accelerom- 

sessing a useful dynamic 
measuring range of greater 
than twenty g’s. The sensi- 
tive element consists of 
a symmetrically - located 
differential transformer 
pick-off and a pair of force 
coils mounted in common 
on the instrument measur- 
ing axis. The high degree 
of symmetry of both force 
coils and pick-off coils 
minimize the resultant er- 
rors which might other- 
wise occur during vibra- 
tory inputs. Transistorized 
amplifiers, such as the 
Kearfott type S3503-03A, 
are available. 

Typical characteristics in- 
clude: Range of measure- 
ment ... 20 g when using 
S-3503 amplifier (100 g 
possible) . . . Bias and Zero 
Stability... 0.00002 g day 
to day ... 2 x 10-' g . . . 
Natural Frequency . . . 
300 cps. 



Subminiature Fluid-Filled 
Rate Gyro. This fluid-filled 
rate gyro combines high 
performance and reliabil- 
ity with subminiature size 

Minimum null uncertainty, 
low hysteresis, low accel- 
eration sensitivity, and 
constant damping without 
useof heatersare achieved 
without the production 
difficulty and increased 
cost usually associated 
with this type of unit. In- 
ner sleeve design, con- 
sisting of a pickoff, float, 
and damper as the main 
subassembly, reduces the 
number of basic compo- 

This rate gyro can be used 
in a great many applica- 
tions. including infrared 
trackers, torpedo auto- 
pilots, ballistic missiles, 
attitude control systems, 
radar stabilization, tele- 
metering instruments, and 
rate measuring devices. 
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Boilerplate Mercury spacecraft is carried in a USAF C-119 to 3,000 ft. altitude before being dropped onto Gary Army Air Field near 
Son Marcos, Tex. Test was part of a program lo develop soft-landing techniques (AW Dee. 3, p. 66). 


Soft-landing Techniques Tested for Mercury 



Rctrorocket motor was ignited by extended probe when paraclmtc-bome craft was about 6.5 ft. from ground. Motor provided 3.2g de- 
celeration for one-third second. Rocket motor port is visible above right in center of capsule's heat shield. 
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What militarized recorder can capture all the noise in the air ud to 4 Me? AMPEX FR-800 


Meet the FR-800— the wideband recorder that offers 
greater performance, greater reliability. With this 
advanced recorder/reproducer you can capture two 
tracks of radar data. Or record both radar data and 
a picture. All without radio-frequency interference. 
The FR-800 has a specially plated glass cover to 
meet RFI spec MIL-l-26600, class 3. In fact, it is 
a completely militarized recorder. Every circuit has 
been designed to meet military reliability require- 



ments. You can mount the FR-800 in a submarine. 
Use it for radar reconnaissance, radar tracking, pre- 
detection, communication monitoring -any applica- 
tion covering the frequency range of 10 cps to 4 Me! 
You'll find it convenient to operate. Want more data? 
Write the only company providing recorders, tape 
and memory devices for every application: Ampex 
Corporation, 934 Charter St., Redwood I 

City, Calif. Worldwide sales and service. I ™ CA f 



AVI O N I CS 

Thin-Film Transistor Research Pressed 


Bv Barry Miller 

Los Angeles— Extensive research on 
thin-liliii transistors and other active 
circuit devices deposited on insulating 
substrates— one of the more elusive goals 
of semiconductor technology— is begin- 
ning to yield promising results. 

But the consensus among companies 
conducting this work, recently sur- 
veyed b\ Avia i ion \Vi;kk & Sl'ACK 
Tkciinoi-Ogy. is that practical devices, 
matching the performance of quality 
ty pes of commercially available transis- 
tors. are still years off. 

Thin-film transistors which can be 
fabricated on insulating, rather than 
semiconductor substrates, are especially 
attractive in microcircuitry. The possi- 
bility of evaporating all circuit elements 
-transistors, diodes, resistors, capacitors 
and conductors— on an insulating sub- 
strate would brighten the future for 
thin-film microcircuits by simplifying 
processing steps and making possible 
what might become substantial cost 

At present both transistors and diodes 
arc affixed to thin-film microcircuits in 
an operation separate from evaporation 
of passive elements on glass or ceramic 
substrates. 

A reduction in the number of hand- 
made interconnections among compo- 
nents. which an all-evaporated circuit 
might bring about compared with pres- 
ent thm-film microcircuits, would mini- 
mize this potential source of troubles. 
Should thin-film active devices become 
available they are expected to make 
thin-film microcircuits more competitive 
with semiconductor versions now gain- 


ing extensive favor in military and aero- 
space systems (AW Jan. l-t.'p. S3). 

Depending upon which of the several 
types of active devices is considered, 
these devices could offer advantages 
ovei conventional junction transistors 
-advantages ranging from greater resist- 
ance to radiation and less sensitivity to 
temperature variations to higher fre- 
quency operation and benefits in cer- 
tain circuit designs. 

For some time, the semiconductor 
industry has been making transistors and 
diodes by epitaxially growing thin single 
crystal semiconductor films on semicon- 
ductor substrates from the vapor phase 
(AW July -f. 1960. p. 82). 

Growth of a single crystal layer on 
a "foreign” substrate, one whose crystal 
structure does not match that of the 
evaporated layer, is another matter. 
Since a surface that can promote single 
crystal growth appears to be necessary, 
substrates with suitable structures and 
matching thermal expansion coefficients 
as well as the desired dielectric proper- 

The single crystal is necessary for the 
formation of junctions m conventional 
transistors. 

Research on thin-film active devices 
is proceeding along several lines under 
both company and military funding. 
Approaches being explored include the 
following: 

• Insulated gate or field effect transistor 
—This is a majority carrier type ot 
device, similar to the Shockley uni- 
polar field effect transistor. By using 
pnlv crystalline cadmium sulfide. Paul K. 

Wcimcr. RCA Laboratories scientist 
who suggested the device, indicates he 


has made devices with a 25-mc. gain- 
lxmdwidth product and useful gam up 
to 60 me. 

In the insulated gate device, metallic 
source (cathode) and drain (anode) elec- 
trodes arc formed in contact with a film 
of cadmium sulfide on a glass substrate 
and a third lead, the gate (grid), is de- 
posited on an insulated surface which 
covers the semiconductor. 

The device can be operated in either 
an enrichment or depletion mode de- 
pending on the bias. Current is modu- 
lated at the surface of the interface 
between the insulator and scmiconduc- 

Its insulated gate distinguishes it 
from the unipolar transistor, which em- 
ploys a pu junction at the gate. 

The characteristics of this device arc 
similar to those of a pentode electron 
tube and tube terminology carries over 
to a description of its parameters. In 
operation, this transistor resembles a 
triode. As in the triode. an increase in 
drain supply voltage over a certain range 
increases drain current. 

Like the unipolar field effect transis- 
tor and unlike a junction transistor, the 
insulated gate device has high input 
impedance winch can be advantageous. 
In microcircuit applications, it will en- 
able amplifiers to be designed with low- 
valued emitter bypass capacitors, especi- 
ally important in that capacitor area 
is directly proportional to capacity value. 
The device can be direct coupled since 
it can operate with the gate and drain 
at the same potential. 

Companies working on this device in- 
clude. in addition to RCA. Interna- 
tional Business Machines, l’hilco. Texas 
Instruments. Melpar. Fairchild Semi- 
conductor. Hughes Semiconductor. 
General Electric. General I 'deplume, 
Amclcu and Motorola. 

• Semiconductor - metal - semiconduc- 
tor triode— One of a number of so-called 
hot electron devices, the semieonduetor- 
metal-seimcoiiductor triode consists of 
a few hundred angstrom-thick layer of 
metal, sandwiched between semicon- 
ductor films or fine single crystal slices 
and has extremely high-frequency po- 
tential. stretching well into the micro- 
wave region, according to Martin M. 
Atalla of hp Associates, an affiliate of 
Hewlett Packard. 

Calculations of gain bandwidth prod- 
uct. assuming 1.000 ampers sq. cm. 
current density, indicate that the semi- 
conductor metal emitter device has a 
60 kmc. product compared with 10 
kmc. theoretical figures for junction 
triodes and tunnel emitters. Atalla says. 


Hughes Microcircuitry Effort 

Newport Beach. Calif.— 1 Thin-film transistor research is one portion of a two- 
pronged effort in microcircuitrv being pursued by Hughes Aircraft's company-wide 
microelectronics department, located here at its Semiconductor Div. 

On the one hand, the company regards the thin-film active element as the 
culminating step m providing it with a complete thiii-liliu microcircuit, capable 
of being fabricated entirely within a high-vacuum system. As an interim step. 
Hughes is in pilot production of its Microseal, or pellet. coiii|xments that arc 
inserted into a 30-mil thick rectangular glass-reinforced epoxy circuit board. It is 
also carrving this approach a step forward by removing the passive component pellets 
and replacing them with thin-film passive elements deposited on the epoxy board. 
When it becomes available, the thin-film transistor will enable the company to 
eliminate the semiconductor pellets. 

Hughes savs it is finding a surprisingly promising market for the thin-filni-pellet 
technique among commercial customers. Military and aerospace systems have 
tended to favor semiconductor microcircuits (AW Jan. 1-f, p. S3). 

Diffused semiconductor microcircuits with thin-film passive elements deposited 
over them constitute the alternate Hughes effort. They arc evaluating both current 
mode logic and transistor-transistor coupled logic. 
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THIN-FILM MULTIVIBRATOR is shown on its glass substrate (left). A number of avionics companies are conducting research on insu- 
lated gate transistors, among other types, in an effort to realize circuits that can be fabricated entirely in vacuum chambers. Rectifica- 
tion property of surface bairier diode (right) fabricated ot Lear Siegler is indicated in the characteristic of silicon on a beryllium oxide 
device. Current scale (ordinate) has 0.1 milhauipere per division. Voltage is five volts per division. 


Injection of carriers from the emitter 
(one semiconductor laver) into the 
metal base region is caused by thermal 
emission. Devices of this type, made 
at lip Associates, have demonstrated 
power gain but at this stage of develop- 
ment are laboratory curiosities, hardly 
competitive with conventional transis- 

Bcsidcs hp Associates. Hughes Semi- 
conductor is starting an effort on this 
type of device. 

• Bipolar thin-film transistor— Essen- 
tially a classical junction-type transistor, 
this device is attempting to be realized 
by high-vacuum evaporation of single 
crystal material or vacuum decomposi- 
tion on non-single crystal substrates. 
Devices of this type have been made 
(AW Apr. 30, p. 23) but performance 
data, comparable to those of field effect 
transistors, are unavailable. Lear Siegler. 
Svlvania and Motorola arc principal 
workers on this approach and the work 
of the first two is sponsored in part 
by parallel contracts from the Navy's 
Bureau of Ships. 

• Surface barrier transistor— In this de- 
vice, a base region is formed by etching 
a pit from either side of a germanium 


or silicon wafer. Rectifying contacts 
then are plated in the depressions. This 
device, under investigation at Fairchild 
Semiconductor and Lear Siegler. among 
others, has liigh-frequcncy possibilities, 
although its power handling abilities arc 
limited. 

• Space charge limited triode— Under 
investigation at Philco and General 
Electric, among other companies, this 
device s operation involves modulation 
of a space charge by an ohmic gate 
within an insulator which lias been 
sandwiched between metal source and 
sink electrodes. 

• Superconducting thin-film diodes— Al- 
though a two-terminal device, the super- 
conducting thin-film diode, like the 
tunnel diode, lias a negative resistance 
region in its characteristic, which is the 
basis for amplification. Reported bv 
General Electric about two years ago 
(AW Dec. 5. 1960, p. 89), this structure 
consists of two superconducting metals 
separated by a thin metal oxide insu- 
lator. The metals arc cooled to temper- 
atures at which they become super- 
conducting and the negative resistance 
region appears in the device’s character- 
istic due to tunneling. 


• Metal interface amplifier— Research ef- 
forts on the metal interface amplifier 
have slackened considerably after an 
initial burst of work following disclosure 
almost three vears ago of work done bv 
Carver Mead at CalTech and J. P. 
Spratt at Philco. 

A number of companies, including 
Philco and Motorola, are continuing 
efforts: several others have reduced or 
discontinued their work in the face of 
what they regard as device and techno- 
logical limitations. Philco has demon- 
strated power gain ratios of 18 to 20. 

The metal interface amplifier con- 
sists. typically, of a back-biased germa- 
nium wafer on which is deposited a 
metal layer (aluminum) that senes as a 
base region and over which is placed an 
oxide coating. The emitter injects hot 
electrons through the base and oxide 
coating with sufficient velocity so that 
they are picked up at the collector. 

Among activities at companies work- 
ing on tTiin-film active devices arc the 
following: 

• Hughes Aircraft Semiconductor Div.— 
By the end of the van, Hughes Semi- 
conductor expects to distribute to com- 
pany design engineers prototype versions 



B+ (10 volts) 



MULTIVIBRATOR CIRCUIT (A), using two insulated gate transistors and two resistors fabricated in vacuum system, provides 50 kc. out- 
put (B). Output scale is 5 volts per division, time scale is 10 microseconds per division. Scries of dots barely visible beneath square wave 
output are trigger pulses. On basis of rise and decay times, this multivibrator could be operated at 1 me. rate, according to Hughes Aircraft. 
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Finding ways to keep indispensable communications— 
and logistics data-fiowing in the event of a national 
alert is a continual challenge we meet at General Tele- 
phone & Electronics. 

Faced with an alert, it is possible to move mobile 
digital computers to remote or distant locations on a 
moment's notice. As a result, a commander can have 
at his disposal instant information on logistics, tactical 
and strategic data, command and control operations— 
even civil defense data— wherever a computer is needed. 
Unlike fixed plant computers, mobile computers are 
easily transportable by air, sea. rail, and over the road. 

Vitally important is the fact that with such comput- 
ers COBOL (Common Business Oriented Language) 
can be provided. These small, reliable but large-scale 
computers are completely compatible with fixed plant 
data processing. And because of their design, the power 
source goes right along with them. What’s more, there’s 
no need for special allowances for temperature and hu- 
midity. Our subsidiary. Sylvania, is a leading supplier 
of large-scale mobile digital computers, and several are 
in service throughout the world. 

Progress in making available essential data anywhere 
is one of the many ways the scientists and engineers 
of General Telephone & Electronics corporate fam- 
ily serve the nation. The vast communications and 
electronics capabilities of GT&E, directed through Syl- 
vania Electronic Systems, can research, design, pro- 
duce, install and service complete electronic systems. 
These systems include detection and tracking, elec- 
tronic warfare, intelligence and reconnaissance, com- 
munications, data processing and display. 

That is why we say the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Massachusetts. 


SMM TELEPHONE 

moms w 

SYLTOrfLECraMfSks 


SHIFT MILITARY FORCES AND 
COMPUTERS WHEN THERE’S AN ALERT! 




MATCHED... FOR QUALITY! 

unmatched for economy! 


That's an AMP termination team! Tool and terminal are 
custom-mated— always designed, manufactured and 

neered. designed to produce for one specific wire size 
and type . . . electrical connections in every respect as 
good as the wire itself or better! 

This basic bread and butter design is in every AMP 
termination team. It's inherent in the hand tools, the 
portable power tools, the bench-mounted pneumatic and 
hydraulic tools. It's there in the high-volume automatic 
crimping machines that deliver up to 12,000 uniform 
terminations per hour. 

Add the "built-in" quality control in such features as: 

• color and numerical identification coding 

• automatic terminal and wire alignment 

• dot inspection signature 

• controlled crimping die closure which assures a per- 
fect crimp each and every time 

Now, you have not only the highest quality electrical 
connections, but ... a more streamlined, simplified 
method of operation. This eliminates hidden costs and 
crimps away unnecessary and time-consuming inspec- 
tion steps. Never any hit-or-miss connections. Never any 
tedious production procedures. With each precise cycle 
of the crimping dies, you get better electrical connec- 


other method! 

Check out an AMP termination team. There's a specific 
combination for every type conductor from fine magnet 
wire to large size 1,250 MCM cable. This includes a wide 
range of solderless termination products for coaxial 
cable and shielded wire, for all types of solid, stranded 
and irregularly-shaped conductors. 

See for yourself. There's an AMP termination team that 
puts an end to every circuit problem. Complete informa- 
tion available on request. 


A IN/IF 3 


INCORPORATED/Harrisburg, Pa. 
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of a single crystal, semiconductor-insu- 
lated gate transistor it is now develop- 
ing. These prototypes will not have 
the frequency characteristics of the best 
planar transistors nor will they meet 
military specifications, but are merely 
intended to give Hughes engineers a 
chance to become acquainted with the 
devices, according to Dietrich A. Jenny, 
division manager. He estimates that 
three to five r ears will pass before these 
devices will match the reliability of 
planar devices. 

Unlike the RCA devices which they 
closely resemble, the Hughes insulated 
gate transistors use a single crystal semi- 
conductor which increases carrier mo- 
bility and thereby makes possible better 
frequency response, according to Rainer 
Zulccg, Hughes research physicist. The 
semiconductor material, of which cad- 
mium sulfide is one, is evaporated by a 
proprietary deposition technique. 

Typical' devices made by this tech- 
nique have displayed 10-mc. gain band- 
width products, transconductances of 
5,000 microhms, input capacitance of 
SO to 120 picofarads and plate resist- 
ance of 500 kilohms. 

Hughes is also planning to fabricate 
scmiconductor-metal-semiconductor tri- 
odes in an evaporation sequence of cad- 
mium sulfide, gold, cadmium sulfide 
and another metal. Zuleeg says. 

Backing up Semiconductor's efforts 
is a materials program at the company’s 
Research Laboratories in Malibu on 
cadmium sulfide, cadmium telluride 
and cadmium selenide and zinc sulfide, 
zinc telluride and zinc selenide. 

• Radio Corp. of America— RCA. pio- 
neer in the insulated gate device, is con- 
tinuing its efforts toward solution of sta- 
bility and lifetime problems of these 
devices. The company has tested single 
crystal versions of the device, but these 
have not exhibited advantages over 
polvcrvstallinc devices, according to 
Weimer. RCA's work is funded by Air 
Force’s Electronic Systems Div. 

• Philco— Several types of thin-film ac- 
tive devices— space charge limited tri- 
odes. insulated gate and hot electron 
dcviccs-are under investigation and 
preparations are being made to make 
gain bandwidth measurements. A large 
materials program is examining epi- 


Thin-Film Competition 

Los Angeles— New program aimed at 
developing thm-film transistors will get 
under way soon with the selection of a 
contractor by the Electronic Technology 
Laboratory of Air Force’s Aeronautical 
Systems Div. 

Proposals were submitted on Jan. 15 
by several avionics companies. 

Laboratory currently is funding re- 
search on active elements at Lear Siegler. 



X-Acto's lamous knives, for example. 

Originally developed for surgery, industry soon caught on to X-Acto’s secret 
of success— surgically-sharp, easily-interchangcable blades that did almost every- 
thing on the payroll except take shorthand. (And even secretaries discovered these 
wonderful knives were invaluable in correcting stencils, making erasures, opening 
packages, cutting clippings and so forth.) 

X-Acto knives today, are used to cut everything from gaskets to patterns; to clean 
burrs, oxides and extrusions; to strip insulation and scrape emulsions; to engrave 
plastics and erase errors in primed circuits. 

~ive X-Acto a try. For a limited time only, you can have a 60c X-Acto knife, 
a 60 cent package of 5 different blades, for only 25c 1 , the cost of handling 
mailing. Fill in the coupon below, clip it to your letterhead, and let X-Acto 
do the rest. You’ll be glad you did-no obligation, of course. 


Februory 4, 1963 
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Lunar landing gear . . . from the people at Bendix 


Landing struts for lunar excursion craft and landing skids for manned re-entry vehicles. □ Other people 
at Bendix are working on engine control systems, landing gear, rocket equipment, high temperature 
composite materials and nuclear mechanisms. An Aerospace team of skilled and experienced people 
. . . skilled in all phases of program management, backed up by complete engineering and production 
facilities, give Bendix the capabilities to undertake many varied Aerospace programs. □ To find out what 
this Bendix team can do for you, write: General Sales Manager, South Bend 20, Indiana. 


Bendix Products Aerospace Division 





When you can't see a thing. 


it's comforting to know that Honeywell is 
doing your looking for you. Comforting to 
know that your instruments are hacked 
by the stature, skill and experience of 
Honeywell, a leader in the aircraft and 
aerospace instrument field. Over the 
years, we have pioneered many advanced 
aircraft instruments and mechanisms to 
meet the most baffling demands of weight, 



size, readability, stability, ruggedness, as 
well as precise electrical characteristics. 
On countless occasions, new materials, 
configurations— even new concepts — 
have been developed. All this makes us 
at Honeywell confident that we can 
custom-design an aircraft instrument or 
mechanism to match your specifications, 
and in a surprisingly short time, too! 
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THIN-FILM TRANSISTOR characteristics 
Semiconductor Div. using single crystal 
stratc. First case (A) is a low-drain cu 
representing a 0.2 v. step up from button 
0.2 inilliamp. divisions: drain voltage is a 
characteristic is high-drain current (B) wi 

for insulated gate device made by Hughes 
cadmium sulfide evaporated on glass sub- 
ent device with each gate voltage curve 
Drain current is calibrated on ordinate in 
abscissa at one volt per division. Second 
i gate voltage in ! v. steps tip. Drain cur- 
drain voltage is 2 v. per division. 


taxial techniques but is not aimed at 
developing bipolar devices. 

• lip Associates— As a byproduct of 1 i 
months research on semiconduetor- 
mctal-scmiconductor devices, lip Asso- 
ciates plans to market special hot elec- 
tron diodes— basically the emitter por- 
tion of the triode— which does display 
rectifier action. These diodes display 
high-speed switching capability— with 
less than 20 picosecond switching times 
observed, a figure roughly an order of 
magnitude faster than high-speed 
switching diodes. 

These will be epitaxial silicon on a 
thin slice of silicon single crystal with 
a gold base. Having explored and solved 
problems of individual parts of the de- 
vice. such as the emitters and collec- 
tors. the firm is trying to combine the 
parts into an active device. It is looking 
at many materials and investigating 
such techniques as evaporation, sputter- 
ing, epitaxial growth. Work is supported 
by USAF Electronic Systems Div. 

• Motorola-Thc Solid State Systems 
Div. of Motorola is working on field 
effect triodes, metal dielectric tunnel 
devices and bipolar devices. Films of 
polycrystalline germanium and silicon 
arc being evaporated on amorphous 
substrates, quart?, or gla/.ed alumina. 

• Sylvania-Both npn and pnp trans- 
istors have been fabricated by a vapor 
decomposition technique, similar to con- 
ventional silicon epitaxial growth. Some 
devices have had betas of 200. Another 
technique being used is high-vacuum 


evaporation of silicon films on a spe- 
cially glazed ceramic substrate. In the 
vapor decomposition technique, silicon 
vapor is condensed on a substrate which 
is coated by a two or three micron 
thick glass oxide that is heated to a 
molten state by the substrate. The sili- 
con is derived from the decomposition 
of silicon tetrachloride and hydrogen. 

• Lear Sieglcr— Single crystals of various 
semiconductor materials have been evap- 
orated on heated substrates held at tem- 
peratures varving between 800C and 
1.200C under pressures on 10-“ nun. 
Hg. bv the Research Laboratories of 
Lear Scigler. Films include gallium 
arsenide and germanium on silicon car- 
bide. silicon on beryllium oxide and 
gallium arsenide on mica. Surface bar- 
rier. field effect and point contact di- 
odes have been fabricated as have 
gallium arsenide field effect transistors, 
according to Dr. Jay Tol Thomas. Di- 
ode switching times were low, in the 
best cases up to a few megacycles. 

Surface barrier diodes consisting of 
single crystal silicon films deposited on 
single crystal beryllium oxide and gal- 
lium arsenide on calcium fluoride were 
fabricated. Diode characteristics were 
obtained between small and large area 
metallic contacts deposited on oxides. 

• Melpar— Working under Navv con- 
tract, Mclpar has fabricated various 
types of transistor devices, including 
field effect transistors of cadmium sel- 
enide and gallium arsenide and has 
reported amplification factors of 600. 
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system operates 


EMR satellite 


on 1/4 the power of a Christmas tree lamp 


. . . and is destined to set new reliability records for the next generation of 
spacecraft. Unique components designed for microwatt operation . . . quad- 
redundancy at tnfe circuit level . . . industry’s most demanding regime of 
progressive testing . . . are major factors contributing to this technology. 
EMR calls it micropower. 

A TYPICAL SYSTEM 

These techniques have been used extensively in the PCM telemetry 
systems supplied to Ball Brothers Research Corporation by EMR for the 
NASA S-17 Orbiting Solar Observatory. 

Based on conservative predictions of component failure rates, this 
system has in excess of a 0.98 probability of successful performance for a 
one-year continuous operating mission in orbit. This reliability is achieved 
in the three-unit system (complete with individual power inverters) while 
consuming less than 1.5 watts of spacecraft power. 

The system uses 1541 transistors and provides inputs for 94 subcom- 
mutated analog channels and 30 eight-bit digital channels. The system, 
packaged for spacecraft installation, occupies 212 cubic inches and weighs 
only 188 ounces. It has been designed to operate over the spectrum of 
rigorous satellite environments and has proved its merit during extensive 
customer testing. 

MICROPOWER SYSTEM PHILOSOPHY 

Micropower techniques make redundant (multi-path) circuitry prac- 
tical for use in satellite applications. Thus, reliability is properly assigned 
as the dominant consideration in system design, and is obtained by tech- 
niques that include: 

• Extensive redundancy, in “quads” at the circuit level, in component con- 
nections, and in system interconnections ... no single component failure 
can affect system operation. 

• Meticulous care in prolonged component testing under combined envi- 
ronmental and electrical stresses weeds out “infant mortality” failures. 

• Pedigrees on each component, show performance, establish component 
family histories pinpointing weaknesses. 

• Continuous in-process testing during assembly; only after the integrity 
of the individual parallel paths is verified is circuit redundancy estab- 
lished during the final stages of system integration. 

Related system goals of minimum size, weight, and power consumption 
have been realized through specialized techniques which include: 

• Circuit design with transistors having operating parameters specially 
adapted for ultra-low current operation. 

• A discipline of circuit design which virtually eliminates dissipative ele- 
ments and minimizes the number of passive components. 

• Ultra-high density packaging of miniature components made feasible by 
the low-power dissipation. 

• Total encapsulation in a rugged monolithic self-supporting structure, an 
appropriate approach since maintenance and repair provisions are un- 
necessary. 



ELECTRO -MECHANICAL RESEARCH, INC. 

SYSTEMS DIVISION SARASOTA, FLORIDA 


Solutions to your application on request. 






Haystack Will Advance Radar Precision 


By Philip J. Klass 

First elements of Air Force's new 
Haystack facility, the most advanced 
installation for spacecraft tracking, space 
communications and radar astronomy in 
the non-Communist world are going 
into place at Lincoln Laboratory's Mill- 
stone Hill facility near Tyhgsboro. 
Mass. Initial calibration tests are sched- 
uled for this summer with full facility 
operation scheduled for the end of this 

Haystack is expected to have the 
capability of tracking a target the size 
of a dime at a distance of 1.000 mi. 
It will be the first Western radar capa- 
ble of making contact with more dis- 
tant planets, such as Mars, Mercury 
and Jupiter. 

Haystack will be a versatile facility. 
It can track distant spacecraft while 
simultaneously exchanging information 
with the vehicle, or it can track the 
spacecraft from its radiated beacon sig- 
nal. Additionally, Haystack will be used 
as a ground terminal for both passive 
and active communication satellite ex- 
periments and tor radar astronomy. 

Haystack is being built under the 
sponsorship of USAF's Electronic Sys- 
tems Division, Bedford. Mass., and will 
be operated by scientists of the Massa- 
chusetts Institute of Technology's Lin- 
coln Laboratory. Facility is expected to 
cost nearly S10 million. 

The 120-ft.-dia. parabolic antenna 
with Cassegrain feed, in combination 
with low-noise receivers, is expected to 


make Haystack about 2.500 times as 
sensitive <34 db.) as the nearby Mill- 
stone Hill radar, giving it a range which 
is seven times as great. The Millstone 
Hill radar was one of the first to make 
contact with Venus several years ago 
when the planet came within proximity 
of the earth. Haystack should be able 
to contact Venus throughout most of 

At an operating frequency of 27.5 gc. 
(kmc.), the 120-ft. aperture of Haystack 
should produce a beam which is only 
0.020-deg. wide, compared with the 
0.4-deg. beam width of the huge British 
radio telescope at fodrell Bank. Trans- 
lated into resolution possible on the 
lunar surface, Haystack's antenna will 
illuminate an area having a diameter of 
about 225 mi., compared with 4,500 
mi. which the Jodrcll Bank antenna 

Soviet Union’s Lebedev Institute has 
a 72-ft. precision antenna at Serpukhov 
which is reported to have a beam width 
of about 0.025 deg. at 35 gc. operating 
frequency, but so far as is known it is 
a radio telescope, not a radar. 

Full 120-ft. aperture of Haystack is 
intended for use over a frequency range 
of 1 gc. to 10 gc.. and the inner 60 ft. 
of the reflector is expected to be suffi- 
ciently precise and rigid to allow its use 
up to 35 gc.. perhaps even higher. 

An equally important characteristic 
is the accuracy with which the direction 
of the Haystack beam can be deter- 
mined. Design objective calls for an 
accuracy of 0.005 deg. under dynamic 


conditions (antenna in motion). The 
160-ton antenna, riding on a 14-ft.-dia. 
oil-film bearing, will be able to move 
at rates up to 3} deg./sec. both in 
azimuth and elevation. 

To permit maximum utilization and 
flexibility without long periods of down- 
time of the expensive antenna, the 
transmitters and receivers are housed in 
an 8 x 8 x 12 ft. metal cab which can 
be quickly dismounted and replaced 
with another cab containing different 
equipment. 

Because Haystack is an experimental 
facility, and because of advances in 
technology, the complement of equip- 
ment to be installed still is somewhat 
fluid, according to Herbert G. Weiss, 
associate head of Lincoln Laboratory's 

M.i|or improvement in sensitivity 
provided by Haystack makes it possible 
to use a wideband radar and employ 
more sophisticated signal shaping (pulse 
compression) of the transmitted pulse 
to obtain more information about the 
target from the returning signal. Hay- 
stack can radiate both horizontally and 
vertically polarized signals, using 
changes in the polarization of the re- 
flected signal to obtain additional infor- 
mation about the target. 

For use in tracking passive satellites 
or low-altitude non-cooperating space- 
craft. Haystack will use an X-band 
monopulse radar operating at 8,050 me. 
with prov isions for variable pulse length 
and repetition rate. Power output ini- 
tially will be about 25-50 kw. average. 


AVIATION WEEK & SPACE TECHNOLOGY, 


4 , 1963 




the manufacturing and inspection in- 
genuity even of a company experienced 
in building supersonic aircraft-North 
American Aviation's Columbus Div. 

For example, the reflector is fabri- 
cated from 96 individual panels, made 
of half-inch thick aluminum honey- 
comb. each of whose surface contours 
must be held to within 0.01 in. These 
are fabricated into an integral shell by 
means of circumferential cables under 
tension. When installed, the contour 
of the 120-ft. dish must be held to 
within 0.075 in. over its entire surface, 
despite ambient temperature changes 
and shifts in structural loading when 
the huge dish changes its elevation 
aiming angle. 

Although the reflector is fabricated 
entirely from aluminum, and the an- 
tennna structure is made entirely of 
steel to avoid thermal distortion, both 
metals will creep at stresses well below 


elastic limits. This can produce small 
distortions which would adversely affect 
Haystack’s performance at higher fre- 
quencies. 

Lincoln Laboratory' scientists con- 
cluded that the precision demanded of 
Haystack required a far more detailed 
stress analysis under a variety of tem- 
perature and loading conditions than 
could be achieved using previously 
available hand-calculation techniques. 
Therefore both North American and 
Lincoln Laboratory' developed, inde- 
pendently. computer programs by which 
the antenna could be designed and 
checked with far greater precision. The 
Haystack antenna was redesigned 42 
times bv computer before the design 
finally was frozen, according to Weiss. 
North American then built a 1 5-ft.-dia. 
scale model and subjected it to tests to 
confirm the computer design. 

To assure that the antenna main- 
tains its precision during use, a micro- 
wave interferometer alignment system 
has been built into the reflector. Small 
dipoles permanently imbedded in the 
reflector will be excited at a frequency 
of 9.400 me. and the relative phase of 
signals at each dipole compared with 
detect shifts in reflector contour as 
small as 0.005 in. Additionally, an opti- 
cal alignment fixture can be mounted 
behind the focal point of the antenna 
for calibration against several hundred 
optical targets marked on the surface of 
the reflector. If distortion has occurred, 
the tension on the circumferential ca- 
bles can be adjusted to restore the origi- 

To protect the antenna from New 
England's harsh winter winds and ice, 
it is housed in a 150-ft.-dia. radome, 
constructed from 0.030-in. thick fiber 
glass panels fitted into an aluminum 
framework. Measurements indicate that 
the loss introduced by the radome will 


SUPPORT YOKE for the Haystack antenna is shown at the North American Aviation fac- 
tory. First elements of the antenna have been shipped to Lincoln Lab’s Millstone Hill site. 


SIZE OF THE HAYSTACK 120-in. parabolic reflector’s supporting structure is shown as it 
is constructed at North American Aviation's Columbus Div. plant. 


but this figure may be doubled with 
the coming of higher power klystrons. 

For radar astronomy, more distant 
spacecraft and for space Communica- 
tions, there will be a more powerful 
transmitter operating at 7.750 inc- 
using four phase-locked klystron tubes 
to produce 100 kw. average power. Im- 
proved tubes should permit this figure 
to be raised to 200 kw. or 300 kw. 

When this main transmitter is used 
ns a radar, it will have a bandwidth of 
30 me. and will be able to generate 
long 1 100 microsecond) pulses with the 
modulation changed perhaps every 20 
microseconds during the pulse. 

To receive signals from the low- 
pnwer, narrow-band radar transmitter. 
Haystack will be equipped with four 
parametric amplifiers, cooled to a tem- 
perature of 90K. with an over-all system 
noise figure estimated at less than 
1 50K. Two of these will be used to 
amplify sum signals, one horizontally 
polarized, the other vertically polarized, 
while the other two will amplify dif- 
ference signals, one horizontally polar- 
ized, the other vertically polarized. 

As amplifiers for the wideband, 
higher-power radar. Haystack will use 
two similar parametric amplifiers for the 
elevation and azimuth difference sig- 
nals, and two masers, cooled to 20K, 
for the two sum channels. 

Recent advances in parametric am- 
plifier technology at Lincoln Labora- 
tory and Bell Telephone Laboratories 
indicate that a parametric amplifier 
cooled to a 20K temperature can pro- 
vide performance comparable to a 
maser, with less cost and complexity. 
Lincoln Laboratory may decide to sub- 
stitute the supercooled parametric am- 
plifiers for the original masers. 

Haystack antenna required construc- 
tion techniques similar to those used in 
building bridges, but the facility de- 
manded a precision which challenged 
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not exceed roughly 0.7 db. There will 
be no attempt to maintain temperature 
inside the radome. except that the air 
will be circulated to prevent build-up 
of thermal gradients and beat will be 
provided to keep interior temperature 
above freezing. 

North American recently delivered to 
the Tyngsboro site the 67,000-lb. hy- 
drostatic bearing, the largest of its kind 
ever machined, and the 110.000-lb. 
voke which will support the reflector. 
The latter is scheduled for delivery to 
the site in March, More than two 
years of planning with state highway 
departments and railroad representa- 
tives was involved in providing truck 
and rail transportation for the huge 
elements. North American reports. 

Transmitters for the 1 laystack facility 
are being built by Radiation-at-Stan- 
ford. and some of the parametric am- 
plifiers are to be supplied by Texas 
Instruments. Other parametric ampli- 
fiers and the masers are being devcl 
oped on an in-house basis bv Lincoln 
Laboratory. The radome was supplied 
by 11. I. Thompson Fiber Glass Co. 

NEW AVIONIC 
PRODUCTS 

• Miniature linear differential trans- 
former, weighs 6$ gr., has sensitivity of 
104 v. per inch of armature travel into 



a 100K load when coil is excited with 
5 v. a.c., 400 cps. Device has linearity 
of 0.5 % over operating range of = 
0.005 in. and operates over tempera- 
ture range of -S5F to 2801'. Magnetic 
shielding is provided. Manufacturer: 
Automatic Timing & Controls. Inc., 
King of Prussia. Pa. 

• 50-watt Zener diode. Series 1N2S04 
to 1 N 2 84011. in voltages from 6.S to 
200 and tolerances of 5, 10 or 20'-', 
is packaged in standard TO-5 transistor 
can. Application details are available in 
data sheet Z-50. Manufacturer: Dick- 
son Electronics Corp.. 248 S. Wells 
Fargo, Scottsdale. Ariz. 

• Versatile printed circuit connector, 
called Snap-Lok, can be assembled to 
anv desired length and number of con- 
nections using two standard nylon pieces 
and required number of insulator 
blocks which arc locked together by 
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means of steel side plates and two rivets. 
Contacts, designed to accept a At -in. 
board, can be crimped to wires, then 
snapped into place in the receptacle. 
Connector itself is 0.250-in. thick. 
Manufacturer: National Connector 

Corp., Science Industry Center, Minne- 
apolis 2S, Minn. 

• Random-access strip-film projector. 
Model 151, has capacity for 512 frames 
of 55 nun. film, can locate and project 
mv single frame within eight seconds. 



Projector can be operated from variety 
of inputs, including keyboard, telephone 
dial or computer buffer. Projector occu- 
pies about 1 cu. ft., requires 600 watts 
of 115 v. a.c. power and has an f/1.0 
lens with a 5 J-in. focal length providing 
resolution of SO lines/mm. at the film. 
Manufacturer: Mast Development Co.. 
2212 E. 12th St., Davenport. Iowa. 


• Compact transistor holder. Type 
RTC-400T-L2, made of teflon, prot ides 



four gold-plated brass lugs which extend 
only 0.070 in. below body for high den- 
sity packaging. Over-all height of 


socket is 0.225 in. Manufacturer: Scal- 
ectro Corp., 159 Hovt St.. Mamaro- 
ncck, N. Y. 

• 100-inc. logic modules, for use in 
spectrometry, scintillation counting and 
nuclear particle counting, include pulse 
height limiters, discriminators, multi- 
channel coincidence circuit, a four-fold 
fanout and a scaler. Modifies measure 
91 x 43 x 1 3 in. and are designed for 
operation at 50C temperature. Manu- 
facturer: General Applied Science Lab- 
oratories. Inc., Merrick & Stewart Ave- 
nues. Westbury, L. I„ N. Y. 

• Precision a.c. summing network, called 
Akra-Snm, can add unlimited number 
of voltages with accuracy quoted at 
0.002%. operates at frequencies of 60 
cps. to 5 kc., and is available with out- 
put impedances of less than 500 ohms 
to 1 megohm. Units can be tailored to 
customer requirements. Manufacturer: 
Siltronics. Inc., 2251 Saw Mill Run 
Blvd., Pittsburgh 10, Pa. 

• High-speed tester-recorder. Model 
24216. automatically measures d.e. 
voltages to precision of 0.01% at rates 
up to 1,000 readings per second and 
records measurements in digital fonn 
on magnetic tape. Standard tape for- 
mat is directly compatible for use with 
IBM 7090 computer. Manufacturer: 


Non-Linear Svstcms, Inc., P. O. Box 
728, Del Mar.' Calif. 


• Miniature parts vibratory feeders, 
tailed Micro-Feeders, for automatic 
handling of tiny parts, can feed, orient 



and position such parts at rates up to 
10.000 per hr. Micro-Feeder drive units 
range in size from 21 in. to 31 in., op- 
erate from 115 a. c.. 60 cps. Manufac- 
turer: Affiliated Manufacturers Inc.. Box- 
105, Oldwick, N. J. 

• Balanced coaxial mixer. Model 594. 
provides 20 db. isolation typically be- 
tween RF and local oscillator signals, 
with 15 db. isolation at band edges. The 
VSWR for both is 2:1 maximum and 
the noise figure is 7.5 db.. or 0.5 db. 
less with special crystals. Manufacturer: 
The Narda Microwave Corp., Plain- 
view, L.I., N.Y. 


PROBLEMATICAL RECREATIONS 156 



From a point P outside a given circle, construct, using a straight- 
edge only, the perpendicular to a given diameter of the circle. 


— Contributed 

Systems Engineers are being sought at our Data Systems Division 
to direct these areas of activity: tactical data systems, active 
tracking, radar/ computer interface, digital communications, and 
mixed mode navigation systems. If you've had five years' expe- 
rience in digital data processing systems, arrange an interview 
with Mr. William T. Short. Simply mail your resume. You may 
expect a prompt reply. 

answer to last week's problem : There are 80 steps in the 
escalator. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Data Systems Division 
Canoga Park, California 
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High-Wind Cargo Hook Developed 


Other solutions include 15 fundamen- ! 
tally different squib-activated devices | 
developed and perfected by Atlas to | 
amplify a minute electrical impulse 
into positive mechanical energy. They 
are used as safety mechanisms ... as 
locking or releasing devices ... to pre- 
vent or permit rotation or linear travel 
... or to activate a relay, latch, or 
mechanical load. 

Basic reliability is assured because all 
Atlas actuators operate on a simple 
principle of nature. There are no elec- 
tronic circuits or mechanical parts to 
fail. And they meet M IL specs for resist- 
ance to shock, vibration, acceleration. 
Send for technical literature with data 
and specifications on the complete line 
of squib-activated switches, igniters, 
and actuators . . . products of Atlas 
electro-chemi-mechanical research. 

mTLAS 

CHEMICAL INDUSTRIES, INC. 
Aerospace Components Div. 
Wilmington 99, Delaware 


New York— Parachute cargo hook, 
with a release actuated when the sus- 

E ension lines swing to one side upon 
Hiding, has been developed by the 
Army to reduce cargo losses during 
paradrops in hit'll winds. 

Load-relaxation releases presently in 
use by Army do not function well in 
winds over lb nlpli.. because the para- 
chutes often stay blossomed and blow 
over without relaxing the tension on 
the release mechanism. Cargo is either 
tipped over or dragged along the 
ground. 

Tipping parachutes are no problem 
with the new release mechanism, since 
the side action rotates the suspension 
line ring around a toggle linkage and 
moves it away from the main body of 
the cargo hook. The parachute line 
connectors are then freed and the 
chutes fall away. Cargo hook, still at- 
tached to the cargo lines, drops beside 
the load. 

Nicknamed "tilt." the combination 
hook and release mechanism consists of 
a basic frame which resembles an in- 
verted T. with two cargo attachment 


rings fitted to the crossbars. The ver- 
tical member of the frame has a circulai- 
base with the toggle linkage mounted 
on a shaft through its center. 

Connected to file toggle, and extend- 
ing iu the opposite direction from the 
cargo attachment rings, is a stirrup- 
shaped suspension ring, to which the 
parachute lines are attached. Parachute 
line connectors, resembling crude pliers, 
slip over the suspension ring and are 
locked in place by a clamp on the base 
of the main frame. These rings slip off 
when the toggle linkage rotates the ring 
away from the clamp. 

Locking device keeps the toggle from 
rotating during the period of oscillation 
immediately following parachute de- 
ployment and prevents premature cargo 
release. Lock, which consists of a small 
fork to hold the toggle in place, releases 
about 20 sec. after parachute deploy- 
ment. and the load is stabilised. 

Pyrotechnic delay charges were used 
on development designs to withdraw 
the fork, but hydraulic or pneumatic 
devices arc now being tested. Cartridges 
worked satisfactorily, but had to be rc- 
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placed after each use. Objective is to 
design a reusable locking device which 
will require no maintenance. 

Management of the "tilt” develop- 
ment program is under the direction of 
the Quartermaster Research and Engi- 
neering Center at Natick, Mass., where 
a 9.000-lb. capacity prototype, capable 
of handling six parachutes, was first 
developed. 

It was tested last year at Army's 
Yuma. Ariz., testing ground and 
achieved -f9 successful releases in 50 
paradrops with surface winds approach- 
ing 50 mph. 

Aerodynamic Course 
Set at NATO Center 

Rhode-Saint-Gcnesc, Belgium— Train- 
ing Center for Experimental Aero- 
dynamics is receiving applications from 
graduate engineers and scientists for a 
one-year diploma course in experi- 
mental aerodynamics. The course will 
run from next Oct. 7 until July 4. 196-1. 

The center is sponsored by North 
Atlantic Treaty Organization countries 
and is under tbe chairmanship of Prof. 
Theodore von Karman. It is open to 
citizens of NATO nations and tliere is 
no tuition. 

A number of fellowships are avail- 
able. including some fellowships spon- 
sored by the U. S. Air Force Office of 
Scientific Research. 

Further information about the course 
and application forms can be obtained 
from the Director, T.C.E.A., 72, 
Chausscc de Waterloo, Rhode-Saint- 
Gencse. Applications must be returned 
by next Mar. 21. 

Armed Forces College 
Course Is Available 

Washington— Industrial College of 
the Armed Forces has invited qualified 
civilians in business, industrv and the 
professions to enroll in its graduate-level 
correspondence course, "The Economics 
of National Security.” 

ICAF, located at Ft. Lesley ). Mc- 
Nair here, operates directly under the 
Joint Chiefs of Staff and conducts 
courses of study in the economic and 
industrial aspects of national security 
and resources management. Each resi- 
dent course lasts 10 months. About 
6,500 correspondence students partici- 
pate. Students are Defense Dept, officers 
and civilians, government and business 
executives and some citizens of foreign 
nations. 

Persons interested in Faking the 
course may apply directly to the Com- 
mandant, Industrial College of the 
Armed Forces, Ft. Lesley J. McNair, 
Washington 25, D. C., Attention: Cor- 
respondence Course Division. 


Why selecting a seientific 
or engineering computer 
without a feasibility study 
can he a costly error 

And the one sure way to find 
the computer that suits you best 

A scientific or engineering computer is a sizeable investment. Selecting one 
calls for a responsible decision. Far from being alike, computers vary in 
efficiency and in ways they can be used. They vary, too, in price — and the 
equipment price tag doesn't always reflect true cost. 

Your selection, then, should be based upon a careful study. Concentrate not 
on details, but on finding the one computer that will best suit your firm's 
particular needs. You may find your answer in the Recomp® line of solid-state 
computers, as so many companies have. But two important considerations— 
total problem-solving time and total cost— best measure a computer's worth. 
Which is the fastest computer? 

The criterion to use is total problem-solving time. On the average, computing 
time represents only about 10% of the time required for complete solution 
of an engineering or scientific problem. Microseconds saved in computing 
mean nothing if hours are lost in programming, which often is 90% of the 

The Recomp line of small and medium-scale computers save programming 
hours, not just computing microseconds. They are simple to program, easy 
to operate, and have exceptionally large memories. 

Which is the cheapest computer? 

Scientific problem-solving computers sell from $40,000 and up; rent from 
$1,000 a month, and up. But in comparing price, remember: 1) Cost figures 
should cover the entire working system needed to accomplish a job. 2) "Man 
hours" saved are an important facet of cost. A company which once got 
2 proposals a year from a top creative scientist increased this to 3% with a 
computer (not Recomp). With Recomp, the company now gets 9 proposals 
per man a year. 

Recomp offers a broad price range. The Recomp III, ideal for small-scale 
needs, can be leased for $1,495 per month, complete. For medium-scale 
needs, Recomp II can be leased beginning at $2,495. A complete line of peri- 
pheral equipment is available for both. 

Will special personnel be needed? 

Some computers are so complicated that engineers must spend months in 
learning how to use them. Others require the hiring of trained programming 
personnel. Both types, therefore, are more expensive than they might appear. 
Worse, the necessity of a programmer doubles the communication time 
between scientist and machine, thereby off-setting the value of the computer 
as a quick problem-solving device. 

Recomp computers are among the easiest of all to operate and program. 
Engineers with less than eight hours instruction have had no problem using 
them profitably. 

The one sure way to select a computer 

The computer requirements of your company are unique. Only by conducting 
a feasibility study can you be sure of which computer suits you best. 

Put Recomp side by side with comparable computers, and some solid facts 
will speak for themselves. You'll see why no computer feasibility study is 
complete without Recomp. As a study guide, send today for a copy of "Man- 
agement Guide to a Computer Feasibility Study." 

Recomp 

Recomp Is a product of Autonetics Industrial Products 
Autonetics is a Division of North American Aviation 


City. 
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Other Beech Capabilities In Systems Management Include: 




Propulsion . . . 


Auxiliary Power. . . 




Management . . . 


Manufacturing . . . 


Complex Vibration . . . 


Beech helps space vehicles get better mileage 
by turning "hot" fuel into icy slush 

Slush hydrogen experiment shows vital facet of 
Beech's comprehensive systems management capability 


At the heart of this experiment at Beech’s Boulder, 
Colorado, space center are three double-walled vac- 
uum jars, each inside the other. Inside the inner jar 
is liquid hydrogen, while the center jar contains liquid 
helium. The outer jar is filled with liquid nitrogen. 
The idea is to further reduce hydrogen temperature 
until it turns to icy slush. 

The purpose of this experiment is to explore the 
feasibility of reducing hydrogen volume in order to 
increase space vehicle fuel loads without increasing 
tankage size or weight. 

Applied research projects like this are common at 


Beech. In the past they have included valuable work 
on cryogenic problems, space environment, and 
countless other projects that have measurably ad- 
vanced the state of the art. 

Basic research and development is but one of an 
ever-expanding group of Beech space-age capabilities. 
Within the last year alone, the size and function of 
Beech space facilities has more than doubled. This 
constantly expanding capability complex, coupled 
with a highly trained and experienced staff, makes 
Beech a natural choice for systems management 
projects. Besides the experiment shown here . . . L/ 


How may we help you? To discover how the 
unique facilities and expert personnel of Beech can 
be quickly and efficiently put to work on your proj- 
ect, write, wire, or phone Contract Administrator, 


Aerospace Division, Beech Aircraft Corporation, 
Wichita 1, Kansas. Beech stands ready and eager to 
accept complete systems management responsibility 
for your project right now. 








NAVIGATION AND COMMUNICATION equipment cutaway, above, shows radio racks in 
center fuselage. Flight control drawing, below, shows layout of cables and push-pull rods. 



Twin-Engine 

Bv Erwin J. Bulban 

Norman, Okla.— Aero Commander 
Model 1121 six-place Jet Commander 
accumulated approximately 2 S lu. of 
flight time and made a number of land- 
ings and takeoffs during the start of its 
flight test program here at the com- 
pany's research and development cen- 

First flight of the initial prototype 
was planned two days earlier, but the 
schedule was interrupted by a malfunc- 
tion in the a.c. electrical system power- 
ing the auxiliary hydraulic pumps. The 
system is installed only in the proto- 
type; the production configuration will 
utilize engine-driven hydraulic pumps. 

Twin engine business aircraft grossed 
12.708 lb. on its first takeoff compared 
with normal full gross of 14.000 lb. It 
took off in approximately 1.000 ft. Test 
Pilot Wendell Dobbs programed a 
90-kt. rotation speed and liftoff oc- 
curred at approximately 100 kt. Climb 
to approximately 10,000 ft. was made 
at a climbout speed of 140 kt. Initial 
flight was to hold at 10,000 ft. and not 
exceed 200 kt. in the course of checking 
general handling characteristics. 

Landings and takeoffs with and with- 
out flaps were also made. 

Flight test program calls for approxi- 
mately 10 hr. to be conducted at 
Norman. The airplane then will go to 
Mojave, Calif., for more extensive trials. 
First prototype will be utilized in per- 
formance and flight characteristics trials. 

It will be followed to Mojave in ap- 
proximately three months by the second 
flight test prototype, which will be used 
primarily in checking out de-icing, pres- 
surization, air conditioning and other 
systems. A third airframe will be uti- 

Number four will be a full production 
configuration and will be retained by 
the company as a demonstrator. Num- 
ber five airplane will be the first cus- 
tomer airplane. 


Jet Commander Begins Flight Test Program 


Company had 18 orders with initial 
deposits of S2 5.000 each, ensuring pro- 
duction line positions for the Jet Com- 
mander prior to its first flight. It is 
expected that this will increase, since a 
number of prospects have been holding 
off pending demonstration of the actual 
airplane. Schedule calls for delivers' of 
the 18th airplane in late 1964. 

Although company officials are re- 
luctant to discuss development costs. 
Aero Commander probably will has'e 
invested more than $6 million in the 
program, including research and tool- 
ing up by the time it starts build-up of 
material inventories for production. 
Production assembly jigging is now 
under construction, and employment 
has increased from approximatclv 750 a 
scar ago to 1,150. 

Sales are being made on a direct 
factory-to-customcr basis, with the in- 
itial S2 5,000 deposit setting a firm pro- 
duction line position. A second pay- 
ment of SI 00.000 is required six months 
prior to delivery. 

Price for the basic configuration is 
S475.000. although specific customer 
specifications for electronics and cabin 
interiors could increase this to approxi- 
mately 5600,000, depending on extras. 
The final pavmcnt would be made on 
delivery. 

Aero Commander plans ^ to provide 

cring parts replacement, repair and 
labor, with General Electric, supplier of 
the airplane’s 2,850-lb.-thrust CJ610 
turbojets, and other suppliers handling 
their own warranty programs. 

Aero Commander's break-even point 
on the Model 1 121 probably will be be- 
tween 75 and 100 airplanes. 

The company is planning to handle 
a greater portion of Jet Commander 
fabrication in-house than initially con- 
sidered. For example, complete wing 
assembly will be done at the company’s 
Bethany, Okla. production facility in- 
stead of being subcontracted. 
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MANAGEMENT 


Navy Revising Maintenance Management 


Bv Donald E. Fink 

Washington— Integrated maintenance 
management, a Navv-developed pro- 
gram aimed at improving the maintain- 
ability of complex modern weapons sys- 
tems. is undergoing final revision here 
at the Bureau of Weapons Maintenance 
Programs Branch. 

Formerly known as WRAP (weapons 
readiness achievement program), inte- 
grated maintenance management is 
scheduled for release in its final format 
to industry by mid-April. 

Maintenance management concept is 
being applied for the first time on Boe- 
ing Vertol's CII-46A (IIRB-1) Sea 
Knight helicopter (AW Oct. 22. p. 30) 
and. to a lesser degree, on Grumman's 
A-fiA (A2F-1) Navy attack aircraft. It 
will have its first full-scale application, 
starting with the basic design stage, on 
the Gnnmnan-General Dvnamics F- 
1 1 1 A B (TFX) program and on Sikor- 
sky's CII-33A Marine Corps helicopter. 

Navy's new program, which is under 
the direction of Marine Lt. Col. Rich- 
ard A. Bauer, head of the programs 
branch, will be applied to future weap- 
ons systems contracts on a selective 
basis, depending on the size and com- 
plexity of the svstem. It probably will 
nave widest application on Marine 
Corps programs, since it promises to fa- 
cilitate mobility by simplifying field 
maintenance and support provisioning. 

Integrated maintenance program will 

• Development of weapons systems 
which will be easier to maintain be- 
cause of participation by maintenance 
engineers in the design and devclop- 

• Preventative maintenance plan based 
on the operational plan and tailored to 
the specific needs of the system. 

• Maintenance training program and a 
maintenance schedule which are based 
on a logical prediction of which compo- 
nents will fail and when. 

• Allowance list of men, equipment, 
tools and publications which accurately 
reflects what maintenance facilities the 
systems will require and places each at 
the proper maintenance level. 

To determine the needs of a weapons 
system, the program requires the con- 
tractor to conduct a maintenance en- 
gineering analysis of the system. This 
part-bv-part analysis becomes the Main- 
tenance Engineering Analysis Record 
(MF.AR). which is the basis of the in- 
tegrated maintenance program. 

Analysis record describes each com- 


ponent. outlines its function and tells 
why and how it is to be maintained. 
The record is used by technical man- 
ual writers, who describe the tasks in 
detail, and then is amended to include 
references to those manuals. 

Tools and equipment summary also 
is included, listing am special tools re- 
quired. along with ground support 
equipment and material needs. The 
record also specifies the maintenance 
level at which the work will be per- 
formed to ensure that the proper tools, 
parts and equipment are sent to the 
right location. 

Time studies are conducted as part 
of the analysis to determine the num- 
ber of man-minutes required to per- 
fonn each task. These are multiplied 
by an efficiency factor or 1.8 to allow 
for different working conditions and 
maintenance crew skill levels. 

From the time studies, accurate per- 
sonnel requirements can be determined 


for the maintenance crews, putting a 
sufficient number of men with the 
proper skill levels into the system's sup- 
port program and placing them at the 
proper maintenance level. 

Engineering analvsis summarv sheets 
give a concise compilation of all the 
factors involved m maintaining the sys- 
tem. They describe the functions of 
all components in the aircraft, list the 
maintenance level at which each will 
be replaced on a scheduled and un- 
scheduled basis, list the man-hours re- 
quired to replace or repair each and 
determine the personnel skill levels rc- 

An accurate estimate of the cost of 
maintaining a system throughout its 
lifetime can be made by compiling the 
cost of parts, man-hours and support 
facilities listed on the summary sheets. 

In future Navy requests for propos- 
als. contractors will be required to com- 
pute the cost of maintaining their 


HRB-I 
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MEASUREMENT OF MAINTENANCE REQUIREMENTS of ClMfiA's (IIRB-1 1 basic 
subsystems was made at conclusion of preliminary design stage and depicted in chart form. 
Black left side of each double bar represents the maintenance tune parameter, based nil 
the operational plan and the subsystem's complexity. Black portion of right side shows 
time required to perforin 50C, of the work on cacti subsystem, an arbitrary sample chosen 
as a basis for the total maintenance time projection. Remaining white portion is the total 
projection for each subsystem. Over-all projected maintenance man-minutes required per 
flight hour, shown at upper right, exceeded parameters by 5.8 min. Airframe requirements, 
for example, were within the parameters, but commiimcatimis and navigational rcquirc- 
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pared with original parameters (see chart, p. 92). Final check against parameters is made 
at firm documentation stage. Boxes across bottom show input of material, personnel, train- 
ing and support requirements which make MEAR a complete package. 


systems and this cost will, in turn, 
influence the selection of the contractor. 

Engineering analysis, when applied 
to future weapons systems, also will 
affect basic design. Maintenance man- 
hours per flight hour arc established 
early in the program to reflect a realistic 
maintainabilitv parameter which takes 
into account operational requirements 
and complexity of the system. 

If the step-by-step analysis shows that 
more than half the man-hours are com- 
mitted before half of the maintenance 
tasks are described, a need for changing 
either the design or the maintenance 
parameters would be apparent. A rc- 
study of some of the more time-consum- 
ing maintenance tasks would then be 
conducted to determine whether a sub- 
system should be redesigned or more 
man-hours and supplies be programed 
for the system’s support plan. 

The analysis will be continued 
throughout the lifetime of the weapons 
system by compiling data on perform- 
ance of maintenance tasks under opera- 
tional conditions. Data will be com- 

K " d on component lifetime to estab- 
a basis for reliability predictions. 
This follow-on program will be con- 
ducted by a Maintenance Requirements 
Rev iew Team, made up of a representa- 
tive from the contractor, the BuWeps 
liaison man working with the contrac- 
tor. and representatives from the fleet 
using the system and the organizations 
supporting it. The team will meet 
quarterly to ensure a timely and con- 
tinuous refinement of the program. 

Responsibility for preparing the de- 
tailed systems analysis will be the prime 
contractor's. The prime contractor will 
have to gather much of the basic data 
from subsystem suppliers. The problem 
of exchanging proprietary information 
between companies arises, but compan- 
ies working with integrated maintenance 
management to date have encountered 
no major obstacles. 

Cost of the analysis program, which 
will vary with the complexity of the sys- 
tem and the number being purchased, 
will be included in the contract pro- 
posals. In this respect, the program 
gives the contractors a management 
tool with which to pinpoint many ex- 
penses previously lost in the general 
category of overhead. 

Navv anticipates a return on its 
original investment in the form of a 
streamlined maintainability program. 
Over the lifetime of major aircraft sys- 
tems, maintenance often costs more 
than the original price of the system. 
Integrated maintenance management 
will make possible a determination of 
this maintenance cost in advance and 
will provide a basis for the total-cost, 
total-lifetime determinations now re- 
quired for program package-type budget 
decisions. 

Another major benefit of the inte- 


grated maintenance program will be a 
reduction in the number of manuals and 
technical directives connected with each 
weapons system. Manuals will be writ- 
ten in terms of maintenance levels and 
only the ones which directly affect a 
certain level will be sent to it. A por- 
tion of the maintenance requirements 
also will be put on a card system. 

Squadrons, for example, will receive 
three basic sources of information: 

• Periodic Maintenance Requirements 
Manual (PMRM). This manual de- 
scribes the scheduled maintenance plan 
and the level at which each action will 
be performed. 

• Maintenance Requirements Cards 
and Sequence Control Charts. This 
card system is an easy-to-handle sum- 
mary of the maintenance task, showing 
what has to be done and what is re- 
quired to do it. The charts show the 
proper sequence of maintenance activi- 

• Maintenance Instruction Manuals. 
These manuals give complete technical 
information on bow to perform all re- 
quired maintenance tasks and arc 
organized bv maintenance levels. 

Future aim of the program is to 
put all the requirements set forth in 
the maintenance engineering analysis 
records on automatic data processing 
cards. All allowance list and support 
requirements could then be summarized 
automatically and thus show the total 
requirement, by maintenance level, for 
a given aircraft. 

Provisioning a carrier for deployment 


could be accomplished automatically, 
for example, by feeding the numbers 
and types of aircraft to be carried into a 
computer. Using data from the engi- 
neering analysis, the amount of spare 
parts and equipment required could be 
determined. 

Integrated maintenance management 
will undergo its first test in the field on 
Vertol's C1I-46A Marine medium 
assault helicopter. The Sea Knight de- 
sign, an adaptation of Vertol's 107 com- 
mercial helicopter, was essentially com- 
pleted by the time the program, then 
known as WRAP, was instituted. A 
major portion of the program has been 
applied to the Sea Knight, however, and 
some design changes were made to 
improve component accessibility. 

Changes also were required in Ver- 
tol's management structure, since the 
final maintenance engineering analysis 
record comes from the sendee engineer- 
ing section but depends upon the func- 
tions of other sections, such as the 
spares department. The action required 
cuts across departmental lines, but the 
authority docs not. 

Vcrtol had laid the groundwork for 
its own maintenance management 
organization before WRAP was insti- 
tuted. 

A data collection program also was 
under way, with three reliability engi- 
neers gathering component failure data 
24 hr. a day on the Vertol 107s being 
operated by New York Airways. 

Maintainability programs, which 
made case of maintenance a design con- 
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had been started in preparation for the 
Sea Knight program . When WRAP 
was instituted, the separate programs 
were expanded and combined under the 
direction of Thomas F. Begley, super- 
visor of the Maintenance and Support 
Analysis Unit. 

Begley's unit lias the responsibility of 
providing Navy with the end mainte- 
nance analysis documents and for 
coordinating the efforts of all supporting 
activities within the company. A man- 
agement side benefit within Vertol has 
been a drawing together of the differ- 
ent sections, which previously operated 
more independently toward the same 

organization within the company is a 
flexible framework superimposed on the 
management structure, but it has func- 
tioned smoothly because of cooperation 

Engineering Analyses 

In Mnv. the engineering analyses will 
be used on a CII-46A by several main- 

hned' C< ta C sks to verify 'die times' se- 
quences and methods. 

Grumman’s A-6A was to have been 
committed to the integrated mainte- 
nance program, but Navy decided 
against investing the amount of funds 


Crumman formed an integrated 
maintenance management team, made 
up primarily of experienced mainte- 
nance engineers, to handle the inter- 
company coordination, but the group 
has now been reduced in size. A nu- 
cleus has been retained for use on the 
F-l 1 1A/B fighter. 

The F-111A/B will be the first 
weapons system to be fully committed 
to tile integrated maintenance program, 
but because Air Force and Navy regula- 
tions and personnel ratings are not com- 
patible. a joint plan called Maintain- 
ability Program Requirements was 
developed. From Navy's point of view, 
however, it will serve the same purpose 
as the integrated maintenance plan. 
Maintainability , which Navy would like 
to make as basic to design as weight 
determinations, already is affecting 
early design considerations. 

United Aircraft's Sikorsky Div. also 

nieiit plan for the CII-33A. recently 
selected by Navy for Marine Corps use 
as a heavy assault helicopter. Sikorsky's 
plan resembles that being used by Ycr- 
tol. except that the program coordinator 
is responsible to the program manage- 

The increasing complexity of weapons 
systems prompted Navy to re-evaluate 
its maintenance support program. A 


preventative maintenance program was 
developed to schedule periodic inspec- 
tions and regulate the rate of aircraft 
out of commission for maintenance. 

Unscheduled maintenance then posed 
a problem, since lack of component re- 
liability data made predictions of com- 
ponent endurance difficult and affected 
the inspection scheduling. 

Some inspections were too closely 
spaced and tied aircraft up for inspcc- 

basic components. Other components 
failed just before the inspections were 
due. indicating that if part endurance 
could be predicted, replacement could 
be effected on a scheduled basis. 
Inspection Schedules 

Contractors building Navy aircraft 
were asked to analyze their aircraft to 
justifv the inspection schedules and. if 
possible, to predict component reliabil- 
ity. Studies were conducted on the 
Douglas A4E (A4D-5), Grumman A-6A. 
Ling-Tcinco-Vought I'-SA (FSU-li, 
Lockheed P-5A (P3V-1). McDonnell 
F-4B {1*41 1-1 ) and North American 
A-5A (A3J-1). 

Navy determined from the studies 
that it was not buying weapons systems 
properly, could not determine the cost 
of the maintenance program and was 
not using the correct basis for provision- 
ing its maintenance program. 
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DOD, N AS A Study Common System 
For Rating Company Performance 

By William H. Gregory 


New York— Common standard for a 
contractor performance rating system is 
being sought by Defense Dept, and Na- 
tional Aeronautics and Space Adminis- 
tration as a step in making such rating 
a key element in evaluation of future 
research and development proposals. 

One of the big factors in rating con- 
tractors will be comparison of promises 
in previous proposals with actual results, 
according to Graeme C. Bamicnnan, 
deputy assistant secretary of defense. 

Industry concern over the implica- 
tions of such a system was plain during 
a panel discussion on proposals at the 
31st annual meeting here of the Insti- 
tute of the Aerospace Sciences, as indi- 
cated by questions directed at Banner- 
man arid F.mcst Brackett, director of 
NASA's Procurement and Supply Divi- 
sion. also a panel member. 

Report Cards 

These dealt with objectivity of the 
rating system, geographical or political 
factors in source selection, whether con- 
tractors would get report cards with rec- 
ommendations for improvement, and 
whether the performance rating system 
would take into account the amount of 

"Procedures are far from complete,” 
Bannerman said, “and are some months 
away. It's too early to say whether there 
will be some sort of report card, but just 
guessing— a Bannerman guess— I'd say 
there will be.” 

Bannerman said such information 
probablv will become part of the public 
record. ' Because it will be sought by 
congressional groups and others. Ban- 
ncrnian said, there might as well be an 
orderly procedure for making it avail- 
able. 

Brackett did not completely sup- 
port this view, but said that while the 
information would be made available to 
Congress and the General Accounting 
Office, for example, it would not be 
routinely disseminated public informa- 


Risk Evaluation 

High-risk versus low-risk situations 
have been considered, Bannerman said, 
but focusing on comparison of results 
with promises should make allowance 
for this factor. 

"In high-risk situations,” he said, 
"contractors should take this into con- 
sideration and not promise the moon. 
The basic source of rating will be how 
the program did turn out compared to 
how you said it would turn out. 


"Nothing in this program should be 
used to discourage pioneering efforts. 
But we shouldn't treat every little engi- 
neering job as pioneering," Bannerman 
said. 

NASA's view of the system, as de- 
scribed by Brackett, did not favor a 
literal report card approach which 
would entail using a grade expressed 
in percentages or letters. 

“It should be an objective, factual 
report," Brackett said. “If a company 
had a high overrun but saved time and 
produced a superior product, the re- 
port should say so.” 

Brackett felt the contractor should 
also be allowed to have his sav as well. 
But as to the question of whether the 
contractor must be completely con- 
vinced of the objectivity of the rating, 
Bannerman commented: 

“The rating won’t be arrived at by 
negotiation." he said, adding that he 
couldn’t see why companies have diffi- 
culty in understanding that the govern- 
ment, like any buyer, should rate the 
people it does business with. 

Besides past performance, both in 
technology and in meeting deliveries, 
evaluation of proposals will also take 
into consideration costs and the con- 
tractor's management capability, Ban- 

During the course of a contract, 
evaluations arc planned at intervals of 
six months and at the end to help pro- 
vide a meaningful record for future use, 
according to Bannerman. 

Labor Surplus 

Geographic considerations arc not of 
major importance in R&D-type source 
selection, both Bannerman and Brackett 
said. Set-asides are provided for labor 
surplus areas in procurement of supplies 
prosiding prices arc competitive, but 
not for R&D, where finding the right 
technical capability is of paramount im- 
portance. 

"When contracting for R&D.’’ 
Brackett said, "we have to go to the 
company that will do the job. If two 
companies were quite equal, and one 
was in a labor surplus area, then the con- 
tract probably would go to the labor 
surplus area company.” 

The title for the session: "Proposals 
—A Necessity or Waste?” brought the 
general response from the participants: 
"Yes. they are both.” 

Major industry complaints dealt with 
the so-called “wired" request for pro- 
posal, issued to give the aura of open 
competition. In such cases, the com- 
petition actually is won by the company 
the contracting agency wanted to sc- 


computer power 



COMPUTER 

POWER 

SUPPLIES 

FOR 

465-1 

465-L Strategic Air Com- 
mand Control computer 
system power supplies are 
designed and built by ITT. 

These units can regulate 
from poor quality input and 
maintain MTBF of 8000 
hours to 90% confidence. 

ITT power for high-reliability. 

For further information write 
Power Equipment and Space 
Systems Department for Data 
File AXV -1858-1. 
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30th Inventory of 
Aerospace Power Issue 

March 11,1963 


Never before have aerospace in- 
dustry developments played such 
a dominant role in the shaping of 
world affairs. Countless millions 
have witnessed with excitement 
the manned orbital flights ... the 
pioneering achievements in global 
communicationsviaTelstar. . . ini- 
tial exploration of the planets by 
satellites like Mariner II... prog- 
ress on the revolutionary super- 
sonic transports . . . and official ac- 
knowledgment of the Apollo lunar 
landing program as America's goal. 
Clear understanding of these 
events by engineering, scientific, 
government and industry planners 
is vital to the economic welfare 
of our industry. As we have for 
the past 29 years, AVIATION WEEK 
& SPACE TECHNOLOGY will tackle 
this challenging editorial task in 
our March 11, 1963 INVENTORY 
OF AEROSPACE POWER issue. 


The largest full-time editorial staff 
in aerospace publishing — thirty- 
four graduate engineers and aero- 
space specialists— will reveal the 
short and long range significance 
of hundreds of international tech- 
nical and market developments. 
Included will be charts, graphs, 
tables and other editorial informa- 
tion covering all aspects of indus- 
try progress. Budgets, plans and 
programs on missiles, aircraft, 
space vehicles, support equip- 
ment, engineering, space technol- 
ogy and civil air transport develop- 
ments will be featured. 

The INVENTORY OF AEROSPACE 
POWER issue will reach over 
84,000 engineering-management 
subscribers-the largest audience 
in aerospace publishing. These 
men who must maintain an indus- 
try background that is technically 
sophisticated and up-to-date, ea- 


gerly await the annual forecasts 
and previews presented in the 
INVENTORY issue. 

This is a rare opportunity to place 
your sales message where the de- 
cision makers of the aerospace 
industry will see it... read it... 
and refer to it during the months 
to come. In addition, reader service 
cards are included to expedite 
reader inquiries for additional in- 
formation from advertisers. 

Don't miss this chance to iden- 
tify your company’s role in our 
nation’s defense effort, by 
advertising in Aviation Week's 
30th Inventory of Aerospace 
Power issue. For further 
information, write, wire or 
better yet phone your Aviation 
Week District Manager now. 


Aviation Week 

& Space Teehnology 




ANALYTICAL AND DESIGN ENGINEERS 
IN SEARCH OE TOMORROW 


Hamilton Standard's planned expansion program has opened a number of new and 
challenging positions. 

Constant diversification has put us on the verge of new horizons in the aerospace 
industry. Our projects run the gamut from the Apollo moon suit through hydrofoil 
autopilots and include many others. 

The forward-looking engineer will find creative atmosphere as well as challenging 
projects awaiting him in any one of the following positions: 


DESIGNERS— ME's or AE's— to design new or improved high 
precision mechanical, electromechanical, and/or hydro- 
mechanical missile and aircraft equipment; involves link- 
ages, turbines, and other turbomachinery. 
ELECTROMECHANICAL DESIGNERS (Electronics Depart- 
ment)— to create, design and analyze new or improved 
mechanical components of electronic control systems, e.g., 
static power inverter and converter; controls for helicopters, 
hydrofoil, and missiles, involving sensors, valves, actuators. 
ELECTRONICS ENGINEER (Circuit Designer)-to conceive 
circuits for problem solutions (transistor, low frequency 
servo application for commercial and hydro-space product 
application) and (transistor pulse circuiting for digital data 
systems, such as rocket check-out equipment, display and 
data processing equipment). Provide schematics and follow- 
thru testing to verify breadboard circuits conform to design. 
DESIGNER (Technical Services)— to establish technical 
standards for product design /development regarding use 
of standard parts and component hardware; review design 
layouts, conduct technical audit of engineering contracts, 
establish test programs, analyze data to evaluate perform- 
ance of parts. Should be familiar with AN, MS and NAS 
standard parts; be able to conduct various related analytical 
design studies. 

DESIGN ENGINEER (Aircraft Propeller and Rotor Blade) to 
design and develop advanced aircraft propeller and rotor 
blades for VTOL, STOL and hovering type aircraft. Chal- 
lenging new assignmentand heavy development/production 
contracts. Required broad background in stress and vibra- 
tion analysis; knowledge of fiberglass construction is 
desirable. 

DESIGN ENGINEER (Air Inlet Controls) (AlC)-to create 
designs of intricate hydromechanical mechanisms for AIC 
and special controls. Establish mechanical design concept 
for components or assemblies, wherein performance, 
weight, size and costare prime factors. Supervise prepara- 
tion of detail and assembly drawings. Requires 5 to 10 years 
experience in machine design and drafting. 


ANALYTICAL ENGINEER (Product Research)-to analyze 
present and future product systems, evaluate design and 
research concepts; conduct feasibility studies by literature 
survey and by actual lab testing. Requires BS in Engineering, 
with experience in experimental product development in 
aerospace industry. 

DESIGN/DEVELOPMENT ENGINEER (Product Research)— 

to analyze diverse aerospace equipment and product con- 
cepts. Provide layout drawings of environmental tests; 
package breadboard setups into prototype equipment; 
assist in engineering follow-up, initiating engineering test 
and manufacture reports. Engineering degree required, 
with experience in product test and development. 
ANALYTICAL ENGINEER (Thermodynamics)— to conduct 
studies involving ALL facets of thermo/heat transfer dis- 
cipline associated with complex mechanical devices, heat 
transfer system analysis (propulsion controls, temperature 
sensing devices, life support equipment). Conduct theoret- 
ical analyses along with experimental research, with oppor- 
tunity to set up test projects to support program analyses. 
Assignment in Research Group. 

ANALYTICAL ENGINEER (Fluid Dynamics)-tO conduct 
theoretical and experimental research studies in fluid 
dynamics (mass transfer) associated with space craft 
environmental conditioning systems, absorbent systems 
and processes. Should be familiar with properties of cryo- 
genic fluids. Set up experimental test projects to support 
program analyses. 

SENIOR STRUCTURES ENGINEER (Mech. Met.)— to conduct 
analytical studies in field of static and fatigue strength and 
behavior of materials and structures; plan, conduct and 
direct others in experimental work involving static, me- 
chanical land and fatigue tests (uses of stress and strain 
gages) of prototype specimens and full-scale systems of 
aerospace propulsion controls and other aircraft acces- 
sories. Requires ME degree with strong knowledge in field 
of materials analysis, or degree in Metallurgy with strong 
background in mechanics. 


TO ARRANGE AN EARLY CONFIDENTIAL INTERVIEW 
please forward your resume, including salary requirements, to: 
Mr. H. O. Wakeman 
Personnel Dept. 

Hamilton Standard 
Windsor Locks, Connecticut 


Hamilton United 

DIVISION OF 

Standard Aircraft 


An Equal Opportunity Employer 


Cost Estimates 

Cost estimates are proving as lough 
a problem to the National Aeronautics 
and Space Administration as they are- 
te the military, and NASA is introduc- 

attempt to cure one phase of the proh- 

As Ernest W. Brackett, of the space 
agency, explained to an IAS panel on 
proposals: 

contract with a company, u-e are often 
presented with a new cost proposal 
much greater than the original estimate. 
Usually this is alleged to have been 
caused by NASA changes." 

Under the new regulation. Brackett 
said, the original cost estimate must be 
the basis for negotiation. 

Any changes must then be priced out 
individ uallv. 


lect in the fust place in a sole-source 
procurement, the other competitors feel. 

Another complaint involved multi- 
plicity of bidders, many of whom may 
not have the capabilities required for 

Robert Chapman. 3rd. an industry 
panelist and executive vice president 
of Aircraft Armaments, Inc., described 
some S40.000 programs with as many 
as 110 bidders competing. Chapman 
supported the two-step system, gaining 
considerable currency in industry and 
government, as a solution. 

This calls for a wide open first-stage 
competition for all comers— meeting re- 
quirements of the congrcssionallv urged 
competition preferences— with a rela- 
tively simple and probably purclv tech- 
nical proposal. On the basis of these 
proposals, a list of a few finalists would 
be selected to provide more compre- 
hensive technical and perhaps cost pra- 

DOD Objections 

Variations of this system call for sub- 
mission of technical proposals first, 
with an initial weeding on technical 
merits only, and a later submission of 
cost proposals. 

From DOD's standpoint, there are 
objections to the two-step system. Ban- 
nerman said. 

Although the system is being tried, 
it is not being attempted to the extent 
he personally favored. 

"There are still real problems, politi- 
cal and practical," Bauncrinan said. "If 
you have a quick and dirty first stage 
and brush off 30 potential contractors 
—I'm not sure you haven’t created a 
political problem. You have kept some- 
one out of a chance to win. 

“By having a quick and dirty first 
stage and sat ing then who is best quali- 
fied, you may also be brushing off some 


guv who may have the best idea. Re- 
cently we awarded a contract to a com- 
pany which would have been brushed 
out in the first stage of a two-step 
competition, but whose ideas on devel- 
opment turned out to be the most 
imaginative and original." 

Increased Fee 

Another plan put forward to elim- 
inate multiple and costly proposals is to 
not allow proposal costs at all but to 
increase fee or profits as a form of com- 
pensation. 

Companies thus would be spending 
their own profits for proposals. 

Brackett doubted whether such a sys- 
tem would be useful from the govern- 
ment standpoint. 

Some of this cost, he said, would find 
its way into other items and make the 
problem of over-all control that much 
more difficult. 

Waste is not an inevitable concomi- 
tant of proposals, the panel felt, but 
there was no question as the rising 
cost of proposals. Brackett described one 
proposal to NASA that weighed 300 lb., 
and another, for an engine phase only 
for the lunar excursion module (LF.M) 
that cost the company S250.000. 

"Brochuremanship" and the submis- 
sion of expensive models were discour- 
aged as useful in winning contract 
competitions. 

•‘I'm not sure we'll ever put in an 
RI’P that a model will not be ac- 
cepted,” Brackett said, "but we might. 
I'm not sure that we will ever ban fancy 
leather bindings, but I can assure you 
they won’t help.” 

Industry View 

How much increase in money and 
effort is required for proposals today 
was indicated by the panel chairman, 
John II. Sidcbottom of Radio Corp. of 
America, on the basis of a preliminary 
RCA survey: 

• To maintain the same proportion of 
business, RCA has had to increase the 
number of proposals made 160% in 
the last three years. 

• Requotation on negotiated type pro- 
curement has increased 160% in the 

• Incremental funding has reduced the 
average dollar value of each contract 
booking 33%. Substantiation required 
for subsequent release of the balance 
of incremental funds has also raised 
staff and administrative costs, according 
to Sidcbottom. 

• Increased level of review in govern- 
ment has raised costs 400% in the 
last 10 years. 

"It’s costing a lot more to do business 
with the government these days,” Side- 
bottom said. 

"At the same time changes in gov- 
ernment regulations arc making it 
tougher to recover these costs.” 


Expanded responsibilities as 
prime contractor and sys- 
tems integrator for the 
USAF Standard Space 
Launch System 


/rai/v i/e 



have created new career 
openings at Martin Denver. 
Positions offer opportunity 
for professional develop- 
ment, advanced education, 
with desirable family living 
environment for individuals 
possessing appropriate de- 
gree and experience in 
Aerodynamics 
Systems Maintainability 
Propulsion 

Guidance and Control 

Send resume, in confidence, 
to F. A. McGregor, Manager 
of Personnel Staffing, Mail 
#A-64. 
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P.O. Box 179, Denver 1, Colo. 
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Will space vehicles of the future be launched on a 
ready-set-go basis? "Yes," says Robert A. Bailey, 
chief spacecraft engineer of Lockheed-California. 

"Refinement of current launch procedures is inevitable in 
the years ahead if we are to achieve greater efficiency for 
America's space assault. New techniques in spacecraft 
launching are essential if we are to rendezvous with manned 
space-based vehicles.” 

As visualized by Lockheed-California scientists, auto- 
matic launching of “flight ready” probes depends on com- 
pleting a maximum number of pre-flight operations before 


the spacecraft moves to its launching pad. Mating, assembly, 
tests and erection would be performed off the launch site. 
Result? Between-firing periods would be cut to hours instead 
of days or weeks. 

This new concept in spacecraft and missile launchings 
— rapid-fire liftoffs that meet selected, split-second sched- 
ules — typifies the challenging problems that engross the 
attention of those who work here. 

scientists and engineers of top-level talent and 
training are invited to explore the immediate openings at 
Lockheed-California in: Antennas and Propagation; Ad- 
vanced Systems Planning; Bioastronautics and Space 
Medicine; RF Equipment; Astrophysics; Communications 
Analysis; Aerophysics; Tracing, Telemetry, Command Engi- 
neering; Weapons Effects; Operations Research; Theoretical 
Physics; Radar Systems; Dynamics (Flutter, Aeroelasticity); 
Thermodynamics; Flight Test; Guidance and Control. 

Write: Mr. E, W. Des Lauriers, Manager, Professional 
Placement Staff, Dept. 1102, 2406 N. Hollywood Way, 
Burbank, California. An equal opportunity employer. 


LOCKHEED 

CALIFORNIA COMPANY 


NEW AEROSPACE PRODUCTS 


Airport Lamp 

Airport approach and threshold 
Ouartzlinc lamp lias approximately 10 
times the life of present lamps being 
used for that purpose, the manufacturer 



Extended life is due to a 500 w., 20 
amp. Quartzlinc lamp mounted within 
a sealed-beam bulb at the focal point 
of its parabolic reflector. Quartzline 
lamp has an "iodine cycle" which re- 
turns evaporating tungsten to the fila- 
ment preventing the inner wall from 
darkening with age and extending its 
life. 

Lamp is available in a spotlight ver- 
sion with a stippled lens for flush run- 
wav lighting and a spread lens to throw 
a precise rectangular beam for approach 
lighting. Units replace those of the 

General Electric, I ,arge Lamp Dept., 
Nela Park, Cleveland 12, Ohio. 

Missile Hoist 

Explosion-proof monorail electric 
hoist designed for missile handling ap- 
plications has 125-ft lift and 20-ton 
capacity. 



Moist frame is welded steel, bearings 
are anti-friction type and motor, brakes, 
controls, pushbuttons and accessory elec- 


trical equipment are explosion proof to 
Underwriters' Class 1 . Croup D, specifi- 
cations. Hoist is tandem trolley design 
with one motor-driven trolley. ' 

Hoist is 10 ft. 5 in. wide. 70 in. long 
and crane hook extends 78 in. below the 
trolley wheel contact point in raised 
position. 

Detroit Hoist and Machine Co., 8201 
Morrow St., Detroit 11, Mich. 

Rotating Shaft Seal 

High-speed, medium temperature 
package face type seal rated at shaft 
speeds to 8,000 sfm. (surface feet per 
minute) and temperatures as high as 
500F is available engineered for specific 
operating conditions. 



Seal is designed for differential pres- 
sures and pressure-to-atmospheric appli- 
cations to 50 psi. Manufacturer savs the 
seals, specified for helicopter hydro- 
mechanical main clutch shafts, are re- 
liable where usual face type seal cannot 
prevent leakage and contamination. 

Rotating sealing member, backed by 
wave spring, compensates for normal 
end play and whip. Suitable for shafts 
from 1 in. to 8 in. in diameter, seal will 
contain gases or fluids of a wide viscosity 
range including hydraulic fluids, hydro- 
carbon compounds, and all types of 
lubricants, the manufacturer says. 

Universal Grinding Corp., Seal Di- 
vision, 2200 Scranton Rd., Cleveland 
13, Ohio. 

T ri-axial Accelerometers 

Miniature accelerometers — Models 
510-TX and 512-TX-sveigh 36gin.and 
measure acceleration in three mutually 
perpendicular directions, the manufac- 




TH E R MO DYN AM I CISTS 
FOR SPACE AND 
RE-ENTRY VEHICLES 


Several projects at Hughes re- 
quire engineers qualified in fields of 
space vehicle thermal control or re- 
entry vehicle aerothermodynamics. 

Projects include the Surveyor 
Lunar Landing vehicle, Syncom syn- 
chronous communications satellite, 
advanced anti-missile missiles and a 
number of classified projects. 
Applicants for space vehicle ther- 
mal engineering positions should 
have knowledge of radiation heat 
transfer; specific experience in the 
design of thermal control systems, 
surface treatments or thermal vacu- 
um testing is highly desirable. 

Re-entry vehicle thermal engineer- 
ing positions require recent experi- 
ence in hypersonic real gas dynam- 
ics; familiarity with heat shield 

anti-missile systems requirements is 
desirable. 

Advanced degree preferred with 
three to ten years' experience. 


MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisior 
11940 W. Jefferson Blvd. 
Culver City 61, California 


! HUGHES 
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Said Svante Arrhenius: "The change of the logarithm of a chemical reaction rate constant 
with respect to temperature, is inversely proportional to the square of the absolute temperature." 

The aerospace industry is searching constantly for strong, light-weight, heat-resistant materials. Finely-spun glass fiber, 
bonded with a plastic binder, is beginning to exhibit superior properties. Until recently the glass fiber has been far more 
heat-resistant than any binder. 

Scientists at Lockheed Missiles 4 Space Company, however, have developed a compatible binder. This now makes it 
necessary for the glass-producing industry to evolve a glass to match its superior heat-resistance. 

Comparable successes are being achieved in dozens of disciplines in which Lockheed is engaged. As Systems Manager 
for the discoverer, midas, and other satellites, and the polaris fbm, Lockheed probes all areas of aerospace endeavor. 

Lockheed Missiles 4 Space Company is located on the beautiful San Francisco Peninsula, in Sunnyvale and Palo Alto. 
California. Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-30C, 
599 Mathilda Avenue, Sunnyvale, California. An Equal Opportunity Employer. 

LOCKHEED MISSILES & SPACE COMPANY 

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


Systems Manager for the Navy polaris fbm and the Air Force agena Satellite in the discoverer and midas 
programs. Other current programs include saint, advent and such nasa projects as ogo, oao, echo, and nimbus. 


a frequency response as high as 3 kc. 
and an acceleration range to 10,000g. 
Model 510-TX lias lioles for three-point 
mounting and Model 512-TX is slightly 
larger with a center clearance hole for 

Electrical isolation of accelerometer 
from mounting block minimizes ground 
loop problems while mechanical isola- 
tion eliminates spurious signals from ex- 
ternal forces, the manufacturer says. 

Columbia Research laboratories, 
MacDade Blvd. and Bullens I,ane, 
Woodlyn, Pa. 

Servo Position Table 

Table, Model 65A, is a portable, 
single-dcgrcc-of-frccdom, angular-mo- 
tion-producing device for evaluation of 
gyros, accelerometers, and small guid- 
ance packages. 



Device can test these systems stati- 
cally or dynamically through an angular 
displacement of ±15 deg. with a 
maximum rate of 100 deg. sec. Maxi- 
mum acceleration is 10,000 deg. sec. 
sec. Model 63A includes test table and 
DC servo power amplifier. 

Driving mechanism is nearly friction 
free and converts linear motion to ro- 
tary motion about a vertical axis. 

Specifications include one degree per 
volt gain, input impedance of 200,000 
ohms, natural frequency greater than 2 5 
cps. at no load, frequency greater than 
15 cps. at 25 lb. load, threshold is less 
than 0.002 deg. and less than 0.002 
deg./sec. 

Micro Gcc Products, Inc., 805 S. San 
Fernando Blvd., Burbank, Calif. 



Sometime soon a research scientist — you, 
perhaps — may stand at precisely the spot 
where a steelworker stands in the photograph 
above. Laboratories, conference rooms, audi- 
torium and technical library are rapidly 
taking shape. When completed, new con- 
struction, interconnected with our present 
laboratory and computational center com- 
plex, will provide twice the area for research 
in the physical sciences. 

With major facility expansion, we expect to 
broaden and intensify our basic research 
activities. 

May we discuss your scientific field of 
interest with you and tell you more about 


MATERIALS 
Ceramics 
High Temperature 
Ultra High-Pressure 
Techniques 

CHEMISTRY 
Chemical Kinetics 
Quantum Mechanics 
Surface Physics 
Life Support 
System Studies 


Call or write Mr. E. 
F. Ciriack . . . 
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STRUCTURES AND 
DYNAMIC TEST 
ENGINEERS FOR 
ADVANCED MISSILES 
AND SPACECRAFT 

Unusually interesting positions 

exist for qualified engineers who can 
perform on a variety of high interest 
aerospace vehicle studies and who 
have a capability for proposal prepa- 

Responsibilities for the area will 
include: Preparation of preliminary 
concepts, structural and component 
installation designs for proposals 
and advanced studiesin missiles and 
spacecraft programs; performance 
of weight, balance and inertia 
studies; providing written proposal 

Experience in aircraft or missile 
Structural design is essential, with a 
working knowledge of preliminary 
stress analysis, effects of extreme 
environment, and applicable mate- 
rials. Applicants should be gener- 
ally familiar with various vehicle sub- 
systems, particularly in the propul- 
sion and attitude control areas. 

Qualifications should include a 
B.S. degree from an accredited uni- 
versity with 5 to 10 years applicable 
experience. 

Please airmail your resume to: 

MR. ROBERT A. MARTIN 

Head of Employment 

Hughes Aerospace Divisions 

11940 W. Jefferson Blvd. 

Culver City 62, California 
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WHO'S WHERE 


{Continued from page 23) 

In the Front Office 

Robert A. Lehman, board chairman and 
chief executive officer. Rimak Electronics, 
Inc., North Hollywood, Calif. 

Thomas W. Dowbiggin, president, Lund 
Aviation (Canada). LtdT. Montreal, Canada. 

T. Raymond Price, vice president-finance. 
Granger Associates. Palo Alto, Calif. 

Henry Angel, vice president-engineering. 
Electronic Controls. Inc., Stamford. Conn,, 
and James B. Lambert, vice president-opera- 

Eugenc J. Finn, vice president-aeronauti- 
cal marketing. Firewel Co., Inc., Buffalo, 
N. Y. 

William M. Pease, president. Aracon 
Laboratories, a division of Allied Research 
Associates. Inc., Concord. Mass. 

Bernard M. Gordon has resigned as presi- 
dent and a director of Epsco. Inc., Cam- 
bridge. Mass. John H. Beedle, board chair- 
man, assumes the post of president and 
chief executive officer. 

Rov J. Benccchi, president. Capehart 
Corp.'. Richmond Hill, N.Y. 

Barry B. Willis, vice president, Purolator 
Products. Inc., in charge of manufacturing 
and sales for the Western divisions. Los 
Angeles, Calif. 

Burroughs Corp.'s new Defense and Space 
Group (AW |an. 14, p. 23). Paoli. Pa., has 
appointed the following as division vice 
presidents: E. Gary Clark. Defense and 
Space Systems Marketing Division: Dr. 
Charles L. Register, Burroughs Laboratories: 
Harry B. Rottiers, Contracts Administration 

Arthur P, Clow, vice president and a di- 
rector of Western Electric Co., Inc.. New 
York. N. Y.. in charge of the Defense Ac- 
tivities Div. 

Edward M. Gibbs, executive vice presi- 
dent. Varo, Inc.. Garland, Tex. 

Dr. Charles M. Mottlcy, assistant to the 
president of the Center for Nasal Analyses. 
Washington. D.C. 

lands H. Bcnzing. vice president and gen- 
eral manager. G. C. Dewey Corp.. New 
York. N.Y,. responsible for the data sys- 
tems. electronics and test support divisions. 

Thomas C. Clark, vice president-market- 
ing. Radiophone, Inc., Monrovia. Calif. 

Honors and Elections 

The International Academy of Astro- 
nautics has announced the election of the 
following as Honorary Members of the Acad- 
emy: Prince Louis de Broglie, French physi- 
cist; Jacqueline Cochran, leading woman in 
U.S. aviation; Harry F. Guggenheim, Amer- 
ican philanthropist. 

Pierre F. Simon, president of Machine 
and Products Co. and Slid Aviation Corp.. 
both of New York City, has received the 
award of the French Legion of Honor for 
the "help lie has given to the aircraft and 
electronics industries of France . . ." 

Arnold R. Bcckhardt has been elected 
chairman of the Aerospace Industries Assn.'s 
Product Support Committee for 1963. and 
Hal Bayer elected vice chairman. Mr. Beck- 
hardt is Product Support Manager, Space 
Systems Division of International Business 


Machines Corp., and Mr. Bayer is Product 
Support Manager of Douglas Aircraft Co.'s 
Aircraft Division, Also: Arthur J. Davidson 
has been elected chairman of AIA’s Service 
Publications Committee for 1963, and James 
Buricli elected vice chairman. Mr. David- 
son is Publications and Training Engineer 
for Boeing Co.'s Aero-Space Div., and Mr. 
Buricli is manager of engineering presenta- 
tions for Goodyear Aircraft Corp. 

Robert G. Strother, manager of field 
engineering for Magnaflux Corp.. has been 
elected president of the Society for Non- 
destructive Testing for 1962-63. 

Changes 

David E. Trumbull, manager. General 
Electric Co.'s TEMPO (Technical Military 
Planning Operation), Defense Systems De- 
partment. Santa Barbara. Calif. 

Walter Williams, division manager. Dyna- 
Thcrm Chemical Corp.'s Thermal Space 
Division, Los Angeles, Calif. 

Dr, Gardiner L. Tucker, director of re- 
search, International Business Machines 
Corp., New York, N.Y., succeeding Dr. 
Gilbert W. King (AW Feb. 4, p. 23). 

Kenneth L. Rech, technical manager- 
space suit engineering, B. F. Goodrich Aero- 
space and Defense Products. Akron, Ohio 

Dr. Carl Hammer, director-UNIVAC 
scientific computer marketing-government, 
UNIVAC Div.. Sperrv Rand Corp.. Wash- 
ington. D. C. 

Glenn R. Frantz, manager, ZMAR (Zeus 
multi-function array radar) program. Eastern 
operation of Sylvania Electronics Systems, 
Waltham. Mass., a division of Sylvania 
Electric Products, Inc. 

Lloyd K. Jensen, manager, Northrop 
Corp.'s Space Laboratories Eastern U.S. 
Regional Office. Washington. D.C. Also: 
Jonas R. Moore, manager, Northrop Space 
Laboratories Western U.S. Regional Office, 
Los Angeles, Calif. 

Maj. Gen. Raymond C. Maude (USAF, 
ret.), manager, Military Requirements Plan- 
ning. Government Planning and Marketing 
Staff. Plrilco Corp., Philadelphia. Pa. 

Div.. and John E. Pcmice, head-Procure- 
nient Div., Federal Aviation Agency's In- 
stallation and Materiel Service. 

Sheldon O. Newman, chief engineer, 
Surface Armament Div., Sperry Gyroscope 
Co., division of Sperry Rand Corp., Great 
Neck, N. Y. 

Dr. Ralph L. McCreary, director-research 
and development. Motorola’s Military' Elec- 
tronics Div., Scottsdale. Ariz. Dr. McCreary 
continues as manager of the Systems Re- 
search Laboratory. 

Dr. Roy C. Weidlcr has joined the re- 
search staff of Martin Co.'s Orlando, (Fla.) 
Div. in charge of all electro-optical research 
projects. 

Dr. Marvin Adclbcrg, engineering man- 
ager. Arthur D. Little. Inc.. Santa Monica. 

Stephen Jack, director-customer require- 
ments. Space Technology Laboratories. Re- 
dondo Beach, Calif., a subsidiary of Thomp- 
son Ramo Wooldridge. 

W. V. Warner, director-government mar- 
keting. Universal Match Corp., St. Louis, 
Mo. 

Richard M. Wilson, Gulf zone manager 
for Westinghousc Electric Corp.'s atomic, 
defense and space group, with headquarters 
in Huntsville, Ala. 
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ENGINEERS, EE 

The 300-foot microwave 
test tower, and radio tele- 
scope (used for satellite 
tracking, communica- 
tions and space re- 
search) are two distinc- 
tive landmarks of ITT 
Federal Laboratories in 
Nutley. Here, modern 
facilities house 17 labo- 
ratories engaged in mis- 
sile and space systems, 
avionics, communica- 
tions, research in the 
physical sciences, and 
sophisticated electronic 
manufacturing opera- 


CL|P TH|S D | RECT0RY Of 

IMMEDIATE OPENINGS AT 
ITT FEDERAL LABORATORIES 
IN NUTLEY, NEW JERSEY 


Today's opportunities are especially well timed for the engineer seeking a significant career jump now, and a progressive 
series of professional assignments that will provide substantial growth impetus during the months and years to come. 
We are most interested in talking with engineers offering backgrounds in any of the areas listed below. 

PARTIAL LIST OF POSITIONS IMMEDIATELY AVAILABLE AS OF FEB. 1, 1963 


COMMUNICATIONS 


Satellite Antenna Design Engineer — to design and develop 
probe and satellite antenna systems. Minimum 3 years' 
experience in antenna design, preferably on airborne anten- 
nas, satellites and probes. 

EE; PhD desirable, with 4 years’ experience in sophisticated 
microwave communications and tracking receivers using 
coherent detection and signal processing— frequency range, 
1,000 me through 10 kmc; power range, 1-through 50 kw. 
In addition, at least 2 years' background in communication 
systems design. 

EE, with heavy design experience in high power amplifiers 
for communications; background in design of solid state 
control circuitry and amplifier circuitry in UHF through 

Engineering Analyst — with BS in Math or EE; MS desirable. 
Requires 4 years' experience in mathematical analysis of 
electronic designs, defensive systems, heat transfer, and 
structural analysis. 

Project responsibility on microwave communications equip- 
ment development. Must be capable of supervising design 
of transistorized transmitters, receivers and modulators . . . 
able to handle ail phases of proposal preparation. 

BSEE or equivalent, with 5 to 10 years' experience in test 
equipment design and engineering re design of equipment 
for manufacturing radio transmitters and receivers in UHF 
and VHF regions. 


ects involving Microwave systems, transistor analog and 
digital systems, antennas and propagation. Quantum 
Electronics. 

Senior Scientist, theoretically oriented, experienced in com- 
munication networks, troposcatter and line-of-sight radio 
communication and system analysis. 

Sr. Quality Control Engineer — with at least 5 years’ ex- 
perience... familiar with procedures, techniques and meas- 
uring devices used in the inspection and testing of complex 
electronic equipment. Must be familiar with quality assur- 
ance requirements of basic Mil Specs. 


AVIONICS 

RF Circuit Design Engineer — with 4 years’ background in 
solid state circuit techniques, particularly in the field of 
RF amplifiers to L-band. and IF amplifiers. 

Servo Development & Applications Engineer— with 5 to 8 
years' experience in precision servo instrumentation — 
analog/digital converters, synchros and potentiometers. 
Background in position and power transmission gears — 
servo amplifier knowledge. Significant customer contact 
and liaison. 

Sr. Project Engineer— Commercial Avionics Equipment, with 
8 to 10 years' experience, primarily with equipment such 
as radio altimeters, DME, TACAN, ATC, etc. Should be 
management-oriented. 

Senior Scientist with knowledge of and heavy experience 
in electromagnetic theory, antennas, receivers and RF 
circuitry. 


EE or Physics — MS or PhD. 3 to 7 years' experience in R&D 
with supervisory ability. To assist in direction of R&D proj- 


To apply, or gain more information, forward your resume in full confidence to Mr. W. Bieszard, Box 19-WB, ITT Federal 
Laboratories, 500 Washington Avenue, Nutley, New Jersey. An Equal Opportunity Employer. 
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B ■ " FEDERAL LABORATORIES 


AVIATION 


& SPACE TECHNOIOGY, Februory 4, 1963 


105 







GENERAL ELECTRIC TO SUPPORT NASA IN 
FORMULATING DESIGNS AND EQUIPMENT 
FOR CHECKOUT OF THE APOLLO SYSTEM 


i.in'ii' 


CANAVERAL, FLORIDA 


Engineering experience required in 

SYSTEMS and SUB-SYSTEMS CHECKOUT and TEST PLANS, DESIGNS and OPERATIONS 



APOLLO SUPPORT DEPARTMENT 


GENERALS ELECTRIC 


EMPLOYMENT 

OPPORTUNITIES 



in the forward s 
magazine for addi 
ployment Opportuni 
tising. 
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WUIIIK Ol'I'ORTUSITIIS 

IN CANIADA 

D,.*n „„d ^ « 


AND DEVELOPMENT 
PRELIMINARY AND DETAIL MECHAN- 

■’ .. ss 


PERSONNEL MANAGER. 

CANADIAN PRATT & WHITNEY 
AIRCRAFT COMPANY, LIMITED 
P. O. BOX 10, 
LONGUEUIL, QUEBEC 


ENGINEERS ■ SCIENTISTS 

important 
& immediate 
opportunities 

PRATT & WHITNEY AIRCRAFT 
in 

CONNECTICUT or FLORIDA 



AVIATION WEEK & SPACE TECHNOLOGY, 



SALES 

REPRESENTATIVES 

WANTED 

Leading manufacturer of 
proprietary aerospace equip- 
ment for fluid systems: elec- 
tro-mechanical, temperature 
controls, ordnance devices, 
valves. 

We seek technically quali- 
fied representatives for all 
territories. 

Commission. 


Send full particulars with 






This is particularly true it 
lien of vastly different ba 
each other as they push b 





M asia f* 





SIKORSKY 



LOFTING • WEIGHT CONTROL • PRELIMINARY DESIGN 
LIVE A FULL LIFE IN CONNECTICUT 




Sikorsky Aircraft *■ 
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Preliminary Design 

...at AVCO/RAD 

AIRCRAFT 

SALES PERSONNEL 

_ 



Send full resume to 


SB 

^ STAFF ENGINEERS 

sw^r.?f.r.rCK:- 

y LAYOUT DESIGNERS 

DOUGLAS DC-3 

e Warranty an airframe & engines. 
Priced below cast ol iob. 

L. V. Emery 

■■OXYGEN EQUIPMENT 

— 

Phone Spring M«l. El SegunOo. Clifoml. 


L 

| Research S Advanced Development | 

BOOKS AND PERIODICALS 

201 Lowell St., Wilmington, Mass. 

Abbreviations Contusing? Over 1»00 Aero- 
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Electronic Equipment Engineers 



at MCDOIMIMELK 


design the 

design the 

Simulators 

control for 

that will train 

the Radar 

astronauts to 

Scope Cameras 

control 

that are the 

Gemini 

recording eyes 

from launch 

for McDonnell 

to landing. 

Phantoms. 


develop 

design the 

Flight Control 

Precision 

Systems for 

Orbital 

aeroballistic 

Clocks 

and 

that keep time 

surface-to- 

for spacecraft 

surface 

as they orbit 

missiles. 

the earth. 


Early recognition of the inter-relationship between 
electronic innovation and aerospace development has 
been reflected in the historic achievements of McDonnell 
products in aeronautics and astronautics. To All electronic 
requirements not met by standard equipment, McDonnell 
created its own electronic capability, now a separate 
division under the direction of a General Manager. The 
comprehensive capabilities of the Electronic Equipment 
Division (EED) are geared to provide advanced electronic 
equipment for ground, airborne and space applications. 

EED is designing, developing and manufacturing 
products and systems which span the entire electro- 
magnetic spectrum from subaudio control and ultrasonic 
equipment through microwave and infrared devices. To- 
day, the efforts of more than 500 EED engineers are 


lators, master time reference systems, ground check-out 
equipment, message computers, recording devices, flight 
control, antennas, display systems, communication, 
guidance . . . more than 100 different electronic compo- 
nents, equipments and systems. 

Continuing expansion of the Electronic Equipment 
Division is creating electronic engineering opportunities at 
all levels from Associate Engineer to Department Managers. 
Supervisory positions require advanced degrees: bachelors 
degree necessary for other positions. 

For information about your opportunities in the 

and mail, in confidence, the brief resume form below. 
For a comprehensive, immediate review of your qualifi- 
cations, attach a complete resume of your education 
and experience. 


r 

I 


D. F. 


t. Dept. 62-J. Box 516, St. Louis 66, Mo. 


10 MEN WHO CAN LOOK 

3Ss?S£tfS5»r-*Kis 

DEEP INTO TOMORROW 

• SKMR-1 HYDROSKIMMER, largest air cushion vehicle In the U.S. 


SENIOR POSITIONS ARE NOW AVAILABLE FOR: 

SSgST-5ssS2 


© 


AERO SYSTEMS CO. 


IMS) 


Searchlight Section 



DOUGLAS B-26 


! 1 - 


ciL c L ?,xr 


CONVAIR 340/440 


Plf 



FOR ANALYTICAL 






LETTERS 


Additional Tribute 

To tlie list ol editorial tributes paid in 
Aviation Week Dee. 2-1 (p. Ill could lie 
added the aerial reconnaissance team which 
tlid the tree-top flying during the Cuban 
crisis. It was a fine demonstration of bravery 
as well as superb techniques in aerial pho- 
tography. 

NASA Lewis Research Center 
Cleveland. Ohio 


Negative G Award 

Your annual laurels of the year is a fine 
idea and reeogm/es many worthy men and 
organizations who would otherwise pass un- 
noticed in a world that seems to reward only 
the spectacular anil largely ignores solid 
achievement. However ! feel you could also 
do a service by putting a reverse twist and 
establishing a Negative C. award for the 
major dolts of each year who did the most 
to sprinkle sand in the gears of progress. 
For 1062 Negative G awards I would rec- 
ommend; 

• 'lb Arthur Sylvester, assistant secretary of 
defense for public affairs, for his honest and 
forthright accounting of the nation's defense 
posture, goes a Negative G Award of an air- 
craft stall horn and a gcar-np-and-locfccd 
indicator. Arthur hasn’t shown any particu- 
lar aptitude for flight in the Washington. 
D. C., political overcast and this may help 
him somewhat. 

• To Vice President Lyndon B. Johnson 
and Representative Albert Thomas, for their 
non-involvement in the non-political deci- 
sion to locate NASA's Manned Spacecraft 
Center at Houston. Test., goes a Negative 
G Award of a deed to one square inch of 
Sen. Clinton Anderson's land in New Mex- 
ico and the right to exploit it as they sec fit. 
After all, No\a has to be built somewhere. 

• To Janies E. Webb, administrator of the 
National Aeronautics and Space Adminis- 
tration. for his steadfast parsimony in re- 
fusing to seek supplemental funding for the 
Gemini and Apollo programs, goes a Nega- 
tive G Award of a long-playing (eight years) 
stereophonic record of the Kennedy Chorale- 
singing “Who Threw The Spaccsnit in Mr. 
Gilmtli's Chowder?'' 

• To Secretary of Defense Robert S. Mc- 
Namara and his Wliizzzz Kiddies, for their 
imperious disregard of any and all com- 
petent nnhtarv advice m the management 
of the Pentagon, goes a Negative G Award 
of the right to meet the college of their 
choice on the Ccneral Electric television 
program, "College Bowl." 

• To that Unknown Member of the Ken- 
nedy Administration, who suddenly discov- 
ered that the Soviet missiles emplaced in 
Cuba had a range of 2,200 mi. goes a Nega- 
tive G Award of a rubber yardstick and an 
invitation to address the American Institute 
of Aeronautics and Astronautics on "De- 
termination of the Astronomical Unit Dur- 
ing an Election Year." 

• To each of the nine new astronauts, foi 
no other reason than that they now arc 
astronauts, goes a Negative G Award of a 


r'w r n !°i2n,j .ST.^Aeic Yo^k°36. aVy! 
«/ writers will be willilieltl on request. 


Quick Course in Hotel Management, a copy 
of the book “Buying and Selling Houses 
for Fun, Profit and Controversy and a 
year's supply of used Water skis, formerly 
owned by John Glenn. 

Dudley Dewright 
Cocoa Beach. Fla. 


Freedom of the Press 

I am writing you to discuss your Nov. 
editorial in Aviation Week entitled "The 

It is ins’ observation that many people 
agree with the substance of y our editorial. 
We, especially, in conservative Dallas lias-e 
become concerned with this and some of 
the wild liberal ideas of the Administration, 
as well as ideas emanating from the left- 
overs from other Administrations. In par- 
ticular. the State Department is a source of 

Your editorial is one of the finest I have 
read on the subject of freedom of the press. 
It outlines just one of the many restrictive 
trends evident where government and citi- 
zens are involved. 

Your continued exposure of these unfor- 
tunate, irresponsible trends will be welcomed 
by many of your readers. You. sir. are a 
credit to a free U.S..A. 

A. J. Gabon 
R ichardson. Tex. 


Mixed-System Force 

I am uniting in response to several letters 
which I have read recently , such as “Save 
the 70!" (AW Jan. H. p. 126). Letters like 
these have indicated to me that many peo- 
ple think that the bomber is the first striking 
force tracked up by the missile. 

It was niv understanding that the missile 
would give the first strike. The object of 
hardening the missile bases was to allow the 
missiles to ride out the first attack, thus 
making it unnecessary to launch them on 
unverified radar sightings. 

The bombers would compose the back up 
system. They would no doubt be cn route 
to their target before the missile launch, but 
they would not reach their objective until 
the attack has been verified and our own 
missiles have softened the enemy’s defenses. 

Under this concept the need for a Mach 
5 bomber is not critical. The complex de- 
fense systems within the B-52 plus the con- 
fusion caused by the wave of missiles would 
give the Stratofortress a good chance for 

The abilities of the present bomber docs 
not necessarily mean a complete scrapping 
of the RS-70. The concept of reconnais- 


sance is valuable because the RS-70 could 
spot which military strongholds were un- 
damaged by the first wave and direct tile 
B-52s to them. Such a plane, even in small 
numbers, would strain Russia’s defenses. 
Furthermore, the information gathered by a 
Mach > bomber would be m valuable to 
future design of supersonic aircraft and 
other ultrasonic aircraft. 

Tins argument is my understanding of 
the current policy of a mixed-system conn- 
terforee. the missile accurate enough to 
soften the enemy's defenses to allow- a 
clean up run by B-52s. This understanding 
is based on my general knowledge of the 
situation and not on a definite, official pol- 

Thc lack of an official policy, I think, 
has lead many people to disagree on the 
value of the RS-/0, 

In general, the problem seems to lie in 
a lack of knowledge of strategic policy*. A 
definite published opinion upon this subject 
should be distributed in effort to provide 
some assumptions leading to fairlv unani- 
mous decisions on such basic problems as 
future weapons and weapon svstems. 

William Popenuokf 
Berkeley, Calif. 


Soviet Predictions 

In your Jan. 14 issue (p. 23) you report 
that Russia's space scientists "claim ability 
to predict solar flares, which create the radia- 
tion hazard, two to three days in advance," 
and that recent studies made for NASA in- 
dicate that solar flares can be predicted by 
current U.S. techniques about four days 
ahead of their occurrence. 

The fact is that U.S. space research has 
long out-distanced Russia m this vital area 
of solar flare prediction. Geomagnetics Re- 
search. Inc., of New York, has demon- 
strated. over a period of 20 years, the abil- 
ity to forecast solar and geomagnetic storms, 
weeks and months in advance of their oc- 
currence. with a degree of reliability that is 
both consistent and dependable. 

These forecasts have been an official rec- 
ord since early 1961. They arc now being 
developed in conjunction with the National 
Bureau of Standards observation figures for 
use in aerospace operational planning. Their 
special value in today's national space effort 
is the long-range potential of the predictive 
index, which is based on the principles of 

M. B. Hasbrouck 
Director of Research 
Geomagnctics Research, Inc. 
New York. N.Y. 


Pre-emptive War 

Amidst the cloud of confusion raised by 
budgets, weapons systems reorientation, 
Russo-China conflicts, and with due respect 
to the public's regard for tile present Ad- 
ministration. docs one voice dare raise the 
possibility that pre-emptive war may be a 
very real facet of current policy thinking? 

John Andrews 
Elgin. 111. 
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INTEGRATED 

CAPABILITIES 

FOR SPACE-AGE 
CRYOGENICS 


Integrated capabilities underscore Air Products 
vital role in space-age cryogenics. 

Today, these capabilities are being put to work in 




SYSTEMS 

ENGINEERING 

Proved experience in many 
technological disciplines — 
plus overall coordination of 
personnel, data, and facility 
resources - enables Air 
Products to engineer critical- 
performance systems for 
any customer requirements. 



DESIGN AND 
FABRICATION 

Standard and custom 
components of Air Products 
design incorporate 
simplicity, reliability, 
compactness, and ease of 
maintenance. Proprietary 
fabrication techniques 
permit new latitudes in 
design and manufacture. 




RELIABILITY 

OF 

CRITICAL 

COTTER-PINNED 

CONNECTIONS 

WITH 

ESNA’S 

s. 


NYLON INSERT SELF-LOCKING CASTELLA TED NUTS* 


(Made to new MS17825 (WEP) and MS17826 (WEP) Std’s.) 


Even without their cotter pins installed, ESNA’s “Fail- 
Safe" Nylon Insert Castellated Nuts provide longer 
vibration life than standard AN castellated nuts with 
cotter pins. 

OVER TWICE THE VIBRATION LIFE-Aided by the vibra- 
tion damping action of the famous red nylon locking 
insert, ESNA self-locking nuts with cotter pins installed 
provide over twice the vibration life of counter part AN 
castellated nuts with cotter pins. They are dimension- 
ally interchangeable with AN 310 and AN 320 parts 
and their performance is spelled out by two new stand- 
ards, MS17825 (WEP) and MS1782G (WEP). 

"FAIL-SAFE'' EXTRA-What’s more, an unusual “fail- 


safe” extra was revealed by laboratory tests to destruc- 
tion: even when threads were deliberately stripped 
upon installation, the new ESNA parts consistently 
withstood vibration loosening for extended periods 
of time. 

For a set of standard drawings with complete dimen- 
sional and performance details of the new ESNA castel- 
lated nuts, or samples: write to: Dept. S76-225. 

ELASTIC STOP NUT 
CORPORATION OF AMERICA 

2330 VAUXHALL ROAD, UNION, NEW JERSEY 





